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Abstract	  	  
Communicating	  Science:	  Explorations	  through	  Science	  and	  Art	  	  
	  
Science	   and	   Art	   have	   a	   history	   of	   distinctive	   difference	   and	   opposing	   notions	   of	  
experimentation.	  Nevertheless	  these	  ‘two	  cultures’,	  as	  described	  by	  C.	  P.	  Snow	  	  (1959),	  
have	  more	   in	   common	   than	  might	   be	   supposed.	   Both	   are	   highly	   creative,	   both	   are	  
exploratory,	  both	  have	  flashes	  of	  brilliance.	  They	  can	  be	  a	  perfect	  complement	  to	  each	  
other,	   as	   has	   been	   shown	   over	   the	   long	   period	   in	   which	   the	   two	   disciplines	   have	  
influenced	  each	  other.	  It	   is	  surprising,	  therefore,	  that	  ‘scienceart’	  or	  ‘artscience’	  have	  
not	  been	  greatly	  studied	  as	  a	  ‘third	  culture’	  (Miller,	  2014).	  	  It	  is	  in	  this	  interactive	  space	  
between	   the	   disciplines	   that	   this	   research	   study	   is	   focused.	   It	   is	   a	   study	   of	  
communication	   of	   science,	   the	   expression	   of	   science	   through	   art,	   and	   art	   through	  
science.	  	  
	  
Three	  case	  studies	  of	  communicating	  science	  through	  art	  are	  discussed	  in	  this	  thesis.	  
Working	  in	  the	  fields	  of	  art	  and	  science	  together,	  the	  works	  in	  these	  studies	  used	  the	  
art	   to	   express	   the	   science	   across	   sectors	   of	   the	   public,	   research	   organisations	   and	  
scientists	   themselves.	   Each	   case	   study	   addresses	   a	   research	   question	   about	   the	  
communication	  of	  science	  and	  in	  turn	  discusses	  the	  creation	  of	  the	  art	  to	  achieve	  this	  
communication.	  	  All	  three	  case	  studies	  are	  linked,	  in	  that	  each	  sought	  to	  communicate	  
with	  different	  publics	  in	  different	  ways	  to	  convey	  the	  science	  behind	  the	  artworks.	  	  The	  
art	  works	  themselves	  are	  included	  as	  part	  of	  this	  thesis.	  	  
	  
The	   first	   case	   study,	   entitled	  FingerCodes,	   concerns	   a	   series	   of	  works	  which	   use	   the	  
fingerprint	  as	  a	  foundation	  for	  expressions	  of	  identity.	  	  This	  idea	  is	  carried	  further	  with	  
an	   audience	   of	   young	   children,	   to	   discover	   whether	   the	   scientific	   notion	   of	   a	  
fingerprint	  can	  assist	  in	  their	  own	  expressions	  of	  identity	  through	  art.	  Two	  workshops	  
with	  children	  are	  described.	  
	  
The	  second	  case	  study,	  entitled	  Titanium	  Insects,	  describes	  a	  collaboration	  between	  a	  
scientist	  and	  an	  artist	  to	  inform	  both	  the	  science	  and	  the	  art.	  	  In	  this	  case,	  the	  art	  work	  
intersects	   with	   entomological	   research.	   The	   case	   study	   examines	   the	   creative	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relationship	   between	   artist	   and	   scientist	   and	   its	   impact	   collaboratively	   as	   well	   as	  
independently;	   how	   that	   collaboration	   was	   fruitful	   in	   facilitating	   an	   interdisciplinary	  
approach;	  and	  the	  associated	  outcomes	  and	  benefits	  of	  such	  a	  collaboration.	  	  
	  
This	   third	   case	   study,	   StellrScope,	   extends	   the	   scope	   and	   depth	   of	   science	   art	  
intersection	  through	  an	  extensive	  study	  of	  wheat	  science	  innovation	  over	  one	  hundred	  
years,	  which	  resulted	  in	  a	  public	  artwork	  in	  a	  national	  science	  museum.	  The	  question	  
addressed	  in	  this	  research	  was	  whether	  an	  artist	  in	  a	  scientific	  organisation	  can	  act	  as	  a	  
catalyst	   for	   the	   production	   of	   art	   science	   outreach.	   The	   thesis	   describes	   how	   this	  
collaboration	  successfully	  provided	  an	  opportunity	  to	  communicate	  the	  scientific	  story	  
and	  the	  research	  to	  the	  public.	  
	  
The	   thesis	   makes	   recommendations	   for	   future	   practice	   and	   concludes	   with	   a	   new	  
template	  which	  can	  serve	  as	  a	  model	  for	  similar	  collaborations.	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Communicating	  Science:	  Explorations	  through	  Science	  and	  Art	  
Chapter	  1:	  Introduction	  
	  
This	  study	  is	  about	  the	  expression	  of	  science	  through	  art,	  and	  art	  through	  science.	  It	  is	  
a	  study	  of	  the	  communication	  of	  science,	  but	  inevitably,	  the	  creation	  of	  art	  has	  a	  major	  
bearing	   on	   what	   science	   is	   communicated,	   and	   to	   whom.	   It	   comprises	   three	   case	  
studies	   in	   science	   communication,	   each	   illustrating	   a	   different	   perspective	   on	  
communicating	   science	   through	   art.	   Each	   has	   a	   research	   question	   about	   the	  
communication	   of	   science.	   The	   art	   itself,	   together	   with	   the	   rationale	   for	   its	  
consideration	   within	   the	   framework	   of	   science	   communication,	   is	   included	   in	   this	  
thesis	  as	  evidence	  of	  the	  science	  being	  communicated.	  Contemporary	  assessments	  of	  
the	  quality	  of	  the	  artworks	  are	  also	  included	  as	  evidence	  of	  peer	  review.	  
	  
Throughout	  this	  thesis,	  the	  terms	  ‘science’	  and	  ‘art’	  are	  used	  in	  a	  conventional	  sense	  
to	   distinguish	   two	   major	   disciplinary	   areas,	   each	   of	   which	   produces	   different	  
outcomes:	  
	  
Science	   and	   Art	   are	   generally	   presented	   and	   understood	   in	   terms	   of	   their	  
products.	   For	   Science,	   these	   products	   include	   the	   critical	   breakthrough,	   the	  
leap	   of	   insight,	   the	   finished	   manuscript	   that	   tells	   the	   steady,	   logical	  
progression	   towards	   a	   meaningful	   result.	   For	   Art,	   the	   product	   even	   has	   a	  
special	   name:	   the	   artwork.	   Yet,	   that	  word,	   that	   noun	   formation	   of	   art	   (the	  
skill	  in	  doing	  something)	  and	  work	  (something	  that	  was	  done,	  or—if	  you	  want	  
to	   stretch	   to	   the	  verb—to	  do,	   to	  perform,	   to	  practice),	   that	  word	  hints	  at	  a	  
whole	  new	  world	   that	   is	  generally	   invisible	  or	   inaccessible	   to	  anyone	  except	  
the	   artwork’s	   creators.	   (Gates-­‐Stuart,	   Nguyen,	   Adcock,	   Bradley,	   Morell,	  
Lovell,	  2013).	  
	  
Thus	  by	  ‘science’	  I	  intend	  to	  convey	  the	  critical	  engagement	  in	  scientific	  research	  that	  
leads	  to	  new	  discovery	  through	  experimentation	  and	  a	  result,	  whereas	  by	  art	   I	  mean	  
the	   result	   of	   creating	   a	   visual	   aesthetic	   and	  new	  meaning	   through	   the	  making	  of	   an	  
artwork.	   Therefore,	   an	   artwork	   not	   only	   extends	   scientific	   meaning	   and	   it’s	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understanding	   to	   a	  wider	   audience	   but	   also	   takes	   on	   a	   new	  meaning	   as	   an	   artwork	  
itself,	  an	  aesthetic	  object	  that	  engages	  and	  attracts	  attention.	  
	  
These	   Explorations	   through	   Science	   and	   Art	   report	   on	  my	   research	   as	   an	   artist	   and	  
visual	  science	  communicator	  working	  in	  the	  fields	  of	  art	  and	  science.	  It	  is	  important	  to	  
stress,	  however,	  that	  the	  environment	  in	  which	  this	  research	  took	  place	  was	  primarily	  
within	   a	   scientific	   organisation.	   The	   emphasis	   in	   the	   thesis	   is,	   therefore,	   on	   the	  
importance	  to	  science	  communication	  of	  the	  artwork,	  rather	  than	  an	  evaluation	  of	  the	  
work	   in	   an	   artistic	   frame.	   The	   works	   described	   here	   are	   not	   artworks	   which	   use	  
elements	   of	   science	   as	   part	   of	   the	   artistic	   expression.	   	   Rather,	   they	   use	   the	   art	   to	  
express	   the	   science,	   for	   a	   variety	   of	   audiences	   including	   the	   general	   public	   and,	  
crucially,	  scientists	  themselves.	  
	  
This	   world,	   this	   third	   culture	   (Miller,	   2014)	   is	   very	   much	   where	   I	   exist,	   working	   in	  
synchrony	  with	  scientists	  in	  creating	  a	  vision	  of	  science	  that	  exists	  in	  art.	  The	  artworks	  
discussed	  in	  this	  thesis	  result	  from	  this	  experience.	  I	  also	  describe	  the	  public	  dimension	  
of	   the	   science	   art	   as	   seen	   in	   exhibition	   and	   publication.	   	   Many	   of	   the	   works	   have	  
returned	  to	  a	  home	  in	  science,	  for	  example	  in	  science	  centres	  and	  private	  collections.	  
This	  kaleidoscopic	  journey	  has	  been	  one	  of	  sharing	  discovery,	  creating	  joy	  and	  bring	  a	  
new	  lens	  to	  the	  world	  of	  science	  and	  art	  (Figure	  1).	  	  
	  
	  
	  
	  
Figure	   1.	   Image:	   ‘Kaleidoscopic	   Spin’,	   The	   collaboration	   of	   art	   and	   science	   becomes	  
new	  art	  and	  a	  new	  lens	  on	  science.	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Background	  to	  the	  study	  
	  
The	   connection	  between	   science	   and	   art	   has	   a	   long	  history,	   both	   as	   scientists	   being	  
artistic	  and	  artists	  being	  scientific.	  Early	   scientists’	  note	  books	  and	  diagrams,	   such	  as	  
those	   of	   Charles	   Darwin	   (Darwin,	   2002)	   and	   Leonardo	   Da	   Vinci	   (Carmen,	   Stern,	   &	  
Manges,	   2003),	   illustrate	   their	   technical	   and	   artistic	   accomplishment	   and	   have	  
captured	  world	  wide	  attention	  over	   time.	  Some	  might	   say	   that	   today’s	   scientists	  are	  
less	   concerned	   about	   aesthetics	   (Edwards,	   2008)	   compared	   with	   their	   predecessors	  
whose	   theoretical	   insights	   embraced	   the	   use	   of	   literary	   language,	   prose	   and	   art.	  
Artistic	  adaptation	  and	  rendering	  of	  such	  scientific	  information	  is	  arguably	  exemplified	  
by	   Salvador	   Dali,	   whose	   painting	   Crucifixion	   (Corpus	   Hypercubus)	   (Dalí,	   1954),	   is	  
influenced	  by	  the	  mathematician,	  Charles	  Hilton’s	  tesseracts,	   in	  the	  four-­‐dimensional	  
Crucifixion	   composition	   (Kemp,	   2006).	   Hilton’s	   mathematical	   ‘thoughts’	   are	  
systematically	   illustrated	   throughout	   his	   book,	   The	   Fourth	   Dimension	   (Hilton,	   1912),	  
translated	   into	   artistic	   and	   scientific	   aspects	   as	   shown	   in	   his	   colourful	  Views	   of	   the	  
Tessaract.	   Notwithstanding	   these	   examples,	   it	   does	   seem	   that	   science	   and	   art	   have	  
become	  less	  connected	  over	  the	  past	  hundred	  years.	  
	  
In	  Art	  @	  Science	  (Sommerer	  &	  Mignonneau,	  1998)	  we	  are	  reminded	  of	  the	  history	  of	  
science	  in	  society,	  especially	  C.	  P.	  Snow's	  famous	  theory	  of	  'The	  Two	  Cultures'	  and	  its	  
impact	   relating	   to	   the	   separation	   of	   language	   in	   science	   and	   arts	   (Snow,	   1959).	  
Similarly,	   in	   a	   critical	   examination	   and	   revisit	   of	   art,	   science	   and	   technology	  Wilson,	  
(2002)	   asks	   “Can	   art	   and	   science	   /	   technology	   remain	   segregated	   in	   the	   twenty-­‐first	  
century?”.	   Meanwhile,	   Sommerer	   and	   Mignonneau	   focus	   on	   'division',	   with	  
connections	   and	   discourse	   being	   the	   key	   to	   cultural	   progress	   between	   artists	   and	  
scientists,	   inviting	   artists	   and	   scientists	   to	   discuss	   their	   holistic	   and	   interdisciplinary	  
approaches	   to	   interaction	   between	   art	   and	   science.	   Their	   view	   is	   clear:	   their	   book	  
reflects	  these	  new	  intersections	  of	  art	  and	  science,	  forming	  a	  basis	  for	  the	  science-­‐art	  
research	  discipline	  through	  specific	  themes	  and	  theoretical	  domains.	  
	  
“We	  suggest	  that	  art	  and	  science	  should	  no	  longer	  be	  considered	  separate	  and	  
contrary	  disciplines,	  but	  instead	  complementary	  to	  each	  other,	  where	  patterns	  
of	  mind	   (art)	  and	  patterns	  of	  matter	   (science)	  are	   reflections	  of	  one	  another	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that	   are	   dynamically	   interrelated	   through	   human	   consciousness,	   changing	  
their	   states	   (just	   like	   electrons	   and	   neutrons)	   from	  mind	   to	  matter	   and	   vice	  
versa	   from	   matter	   to	   mind.	   We	   consider	   both	   of	   them	   part	   of	   the	   holistic,	  
intrinsically	  dynamic	  and	  self-­‐consistent	  universe”.	  (Sommerer	  &	  Mignonneau,	  
1998	  p.	  13)	  
	  
The	  words	  ‘science	  and	  art’,	  sciart,	  ‘art	  and	  science’	  and	  artscience	  seem	  to	  reflect	  the	  
same	  meaning	  although	  the	  balance	  of	  one	  or	   the	  other	   is	  perhaps	  significant	   in	   the	  
relationship.	  Certainly	  the	  ‘sci’	  is	  familiar	  in	  Sci	  Fi,	  futuristic	  science	  fiction	  with	  popular	  
adaptions:	   for	   example,	   naming	   science	   film	  associations	   such	  as	   Scinema	   (Kennedy,	  
2000).	   	  Other	  associations	  are	  Artscience:	   (“Artscience	  |	  The	  Laboratory	  at	  Harvard,”	  
2006),	   Artscience	   Labs	   (“Experiments	   in	   culture	   -­‐	   ArtScience	   Labs,”	   2007),	   SciArt	   in	  
America	   (Buntaine,	   2000),	   	   and	  UCLA	  Art	   Sci	   Centre	   (“Art	   |	   Sci	   Center	   +	   Lab,”	   n.d.).	  
There	  are	  many	  other	  science	  and	  art	  affiliations,	  such	  as	  SymbioticA	  (The	  University	  of	  
Western	   Australia,	   n.d.)	   and	   Synapse	   (“Synapse	   -­‐	   Art	   Science	   Collaborations,”	   n.d.)	  
centred	  on	  the	  nexus	  of	  science	  and	  art.	  Although	  this	  is	  not	  the	  focus	  of	  my	  thesis	  it	  
provides	  an	  important	  context	  for	  the	  arena.	  	  
	  
So	  as	   the	  words	   converge,	  meaning	   is	   accepted	  and	   relationships	   in	   interdisciplinary	  
practice	  are	  established.	  This	  intersection	  of	  science	  and	  arts	  is	  certainly	  a	  flourishing	  
ground	   for	  examinations	  such	  as	   these	  which	  Sommerer	  and	  Mignonneau	   (1998)	  set	  
out	   in	   their	   study,	   extended	   to	   a	   much	   wider	   focus	   by	   Wilson	   in	   his	   book	   titled	  
Information	   Arts	   (Wilson,	   2002).	   His	   analysis	   of	   the	   similarities	   and	   differences	  
between	   science	   and	   art	   sets	   out	   a	   clear	   description	   of	   how	   we	   relate	   to	   each	  
discipline.	  It	   is,	  however,	  no	  surprise	  that	  the	  similarities	  are	  so	  close	  given	  the	  equal	  
values	  of	  observation,	  creativity,	  rationality	  and	  aspiration.	  It	  is	  difficult	  to	  believe	  that	  
any	   divisions	   should	   still	   exist	   (although	   the	   environment	   for	   the	   creation	   of	   the	  
science	   or	   the	   art	  may	   still	   be	   a	   factor,	   especially	   in	   larger	   organisations	   or	   specific	  
industries).	  Nevertheless	   it	  seems	  the	  questions	  of	  what	   is	  art?	  and	   is	   it	  art?	  are	  still	  
able	   to	   be	   asked	   within	   science	   and	   art,	   particularly	   where	   the	   boundaries	   are	  
justifiably	   blurred	   in	   this	   nexus	   of	   experimentation,	   information	   rich	   content	   and	  
technologically	  advanced	  interaction.	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Certainly	   the	   transfers	   of	   ideas	   and	   reflection	   are	   mainstream	   in	   establishing	   a	  
fundamental	   basis	   for	   artscience	   innovation,	   research	   labs	   (Edwards,	   2008)	   and	   as	  
collaborative	   practice	   (Kennedy,	   2013).	   It	   is	   interesting	   that	   Ede	   states:	  Artists	   don't	  
'do'	  prettification,	  product	  or	  propaganda	  for	  the	  public	  understanding	  of	  science.	  But	  
they	  engage	  with	  it	  and	  create	  images	  which	  suggest	  alternative	  ways	  of	  seeing.	  (Ede,	  
2005).	  I	  find	  this	  alternative	  way	  of	  seeing	  has	  influenced	  my	  own	  research	  interest,	  in	  
how	  art	  can	  be	  used	  to	  enhance	  science.	  As	  Ede	  looks	  into	  Science	  as	  the	  New	  Art	  and	  
the	   processes	   inherent	   in	   science	   technologies	   questioning	   if	   science	   images	   can	   be	  
art,	   I	   am	   intrigued	   by	   this	   discussion	   and	   the	   way	   artists	   engage	   in	   adapting	   these	  
processes	  in	  their	  own	  art	  making.	  It	  resonates	  with	  my	  own	  practice	  as	  an	  artist	  and	  
my	  direction	  to	  embark	  upon	  this	  current	  research	  study	   in	   ‘Communicating	  Science:	  
Explorations	  in	  Science	  and	  Art’.	  From	  a	  long	  history	  of	  making	  artworks	  with	  scientific	  
interest,	  such	  as	  Ceremonial	  Burial,	  (Gates-­‐Stuart,	  1982)	  and	  Virus	  (Gates-­‐Stuart,	  2007)	  
my	   focus	  has	  become	  concerned	  with	  using	  my	  art	   to	  enhance	  both	   the	   research	  of	  
the	   science	   and	   that	   of	   the	   art.	   This	   has	   led	   to	   greater	   interaction	   with	   scientists	  
themselves	   as	   the	   science	   and	   art	   become	   intertwined.	   In	   the	   following	   section	   I	  
briefly	  outline	  the	  artistic	  influences	  that	  have	  led	  to	  the	  creation	  of	  the	  works	  in	  this	  
thesis:	  these	  influences	  are	  further	  developed	  and	  described	  in	  Chapter	  2.	  
	  
My	  background:	  a	  brief	  overview	  of	  the	  evolution	  of	  science-­‐art	  ideas	  
	  
My	  original	  art	  training	  is	  in	  Fine	  Arts	  with	  a	  specialisation	  in	  printmedia.	  I	  enjoyed	  the	  
‘craft’	  involved	  in	  using	  materials	  and	  the	  graphic	  techniques	  applied	  to	  making	  prints	  
and	   generally	   experimenting	   with	   both	   content	   and	  media.	   The	   process	   involved	   in	  
making	  a	  work	  is	  as	  important	  as	  the	  finished	  piece;	  quite	  often	  it	  has	  been	  the	  process	  
that	  has	  become	  the	  art	  for	  me.	  	  This	  interest	  in	  experimentation	  and	  challenge	  for	  the	  
unorthodox	   developed	   as	   I	   embraced	   ideas	   to	   curate	   an	   international	   exhibition	  
asking,	   “What	   does	   constitute	   a	   print?”	   These	   ideas	   included	   mixing	   traditional	  
elements	  with	  modern	  (Briers,	  1992),	  exploring	  new,	  innovative	  and	  experimental	  uses	  
of	  the	  medium	  in	  two	  or	  three	  dimensions	  (North,	  1992)	  and	  making	  a	  complete	  break	  
from	   purist	   definitions	   (Clark,	   1992).	   With	   1200	   submissions	   and	   22	   countries	  
participating	   and	  a	   review	   stating	   “This	   is	   art	   of	   the	  highest	   order”	   (Clark,	   1992)	  my	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ideas	  moved	  to	   identity	  and	  authorship.	   I	  was	   intrigued	  by	  Gilmour’s	  comment,	  “For	  
where	   the	  operator	   is	  powerful	  enough,	  even	   so	   called	   'mechanical'	   images	  have	  an	  
uncanny	  way	  of	  being	  stamped	  by	  the	  personality	  of	  their	  creators”	   (Gilmour,	  1978).	  
The	  ideas	  of	  experimentation	  that	  emerged	  during	  this	  curatorship	  have	  been	  a	  major	  
influence	  on	  the	  creation	  of	  the	  works	  in	  this	  thesis.	  
	  
Forming	   a	   collaborative	   partnership,	   gatescherrywolmark,	   of	   three	   completely	  
different	   practitioners,	   artist,	   writer	   and	   actor,	   I	   set	   out	   to	   ask	   for	   anonymous	  
identities	  within	  the	  work;	  this	  was	  not	  to	  eliminate	  the	  significant	  differences	   in	  our	  
practices	   and	   subjectives	   in	   producing	   a	   'finished'	   piece	   but,	   on	   the	   contrary,	   to	  
examine	   these	   intersections	   (Gates,	   Cherry,	   &	   Wolmark,	   2002).	   Although	   the	   work	  
predominately	  emanated	  from	  word	  and	   image,	   the	  discourse	   itself	  also	  became	  the	  
work,	   as	   we	   examined	   the	   concept	   of	   process	   being	   part	   of	   the	   shifting	   paradigm	  
towards	  which	  we	  were	  moving	  (Figure	  2).	  	  
	  
	  
	  
Figure	  2.	  Book	  images	  from	  ‘Disruptive	  Signals’	  by	  gatescherrywolmark	  
	  
	  
The	   works,	   Disruptive	   Signals	   (gatescherrywolmark,	   1999)	   and	   Logical	   Aesthetics	  
(Figure	   3)	   (gatescherrywolmark,	   2003b)	   were	   physical	   references	   to	   our	   creative	  
thinking	   and	   evidence	   of	   artefact,	   as	   a	   ‘singular	   author’.	   Reminiscent	   of	   Benjamin’s	  
essay,	   ‘The	  work	  of	  art	   in	   the	  age	  of	  mechanical	   reproduction’,	   (Benjamin,	   1936)	  we	  
challenged	   the	   notions	   of	   identity,	   a	   sense	   of	   place,	   authenticity	   and	   multiple	  
ownership	  (Wolmark	  &	  Gates-­‐Stuart,	  2002),	  as	  cultural	  hybrids	  forming	  new	  meaning	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(Figure	  4)	  (Wolmark	  &	  Gates-­‐Stuart,	  2004)	  and	  defined	  as	  ‘situated	  knowledges’	  such	  
as	  in	  the	  theory	  of	  technoscience	  (Haraway,	  1991).	  This	  creative	  thinking	  as	  a	  ‘singular	  
author’	  was	  to	  be	  an	  important	  influence	  on	  subsequent	  science	  art	  collaborations.	  
	  
	  
	  
Figure	  3.	  Film	  clips	  from	  ‘Logical	  Aesthetics’	  by	  gatescherrywolmark	  	  
	  
	  
	  
Figure	  4.	  ‘In	  progress’,	  Images	  by	  gatescherrywolmark	  
	  
	  
This	   early	   partnership	   with	   gatescherrywolmark	   seeded	   my	   interest	   in	   narratives,	  
albeit	   interdisciplinary	   in	   nature	   and	   guised	   as	   new	  media	   practice:	   	   the	   technology	  
was	   sufficient	   to	  present	   the	   imagery	  but	   I	   sought	  a	  much	  deeper	  connection	   to	  my	  
own	   work.	   I	   reconnected	   with	   the	   subject	   of	   genealogy,	   family	   relationships	   and	  
influences	  during	  childhood,	  drawing	  on	  my	  fascination	  with	  historical	  documents	  and	  
scientific	   imagery.	   Our	   household	   medical	   books	   (Mackenzie,	   1954)	   had	   the	   most	  
wonderful	   fold-­‐out	   anatomical	   images	   (Figure	   5),	  matching	  my	   interest	   in	   carpentry	  
books	   (Judge,	  1954)	  used	   for	  my	   father’s	  designs	  and	   sketches,	   and	   in	   turn	   inspiring	  
me.	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Figure	  5.	  Fold	  out	  anatomical	  images:	  The	  Family	  Physician	  (Mackenzie,	  1954)	  	  
	  
	  
These	  influences,	  including	  reflections	  of	  gatescherrywolmark	  and	  some	  new	  research	  
material,	  emerged	  through	  video	  and	  installation	  works,	  such	  as	  Knit	  (Figure	  6)	  (Gates-­‐
Stuart,	  2006),	  and	  Virus	  (Figure	  7)	  (Gates-­‐Stuart,	  2007a).	  	  They	  forged	  a	  new	  curatorial	  
project	   looking	   at	   media	   arts	   practice	   across	   Taiwan	   and	   Australia	   (“Boom!	   An	  
Interplay	   of	   Fast	   and	   Frozen	   Permutations	   in	   New	  Media,”	   2007).	   As	   the	   Australian	  
Curator	  of	  this	  exhibition,	  it	  was	  an	  opportunity	  to	  explore	  cross-­‐connections	  between	  
art,	   science	   and	   technology	   and	   observe	   this	   “trans”	   era,	   as	   it	   was	   dubbed	   in	  
newspaper	  media	  (Lin,	  2007).	  
	  
	  
	  
Figure	  6.	  DVD:	  ‘Knit’	  by	  Gates-­‐Stuart	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The	  Virus	  Series	  effectively	  became	  my	  first	   intersection	  with	  science,	  although	  other	  
works	  had	  been	  on	  the	  fringe	  of	  this	  area.	  The	  Virus	  Series	  catalysed	  an	  evolution	  from	  
a	  personal	  narrative	  into	  an	  interest	  in	  the	  actual	  science.	  
	  
	  
	  
Figure	  7.	  DVD:	  ‘Virus’	  by	  Gates-­‐Stuart	  	  
	  
	  
The	   further	  development	  of	   these	   ideas,	   from	  the	  time	  of	   the	  Virus	  Series,	  and	  their	  
significance	  for	  this	  thesis,	  will	  be	  further	  described	  in	  Chapter	  2.	  
	  
The	  case	  studies	  in	  this	  thesis	  
	  
This	   thesis	   consists	   of	   three	   science	   art	   case	   studies,	   each	   described	   in	   a	   separate	  
chapter	  and	  each	  addressing	  different	  research	  questions	  which	  are	  stated	  at	  the	  end	  
of	  each	  brief	  outline	  below.	  	  	  
	  
Chapter	  3:	  FingerCodes:	  Exploring	  identity	  through	  science	  and	  art.	  
	  
FingerCodes	   outlines	   the	   body	   of	  work	   that	   examines	   the	   use	   of	   a	   fingerprint	   as	   an	  
artistic	  device	  through	  which	  personal	  identity	  is	  explored	  via	  associated	  artefacts	  and	  
digital	   composition	   in	   order	   to	   achieve	   a	   complete	   picture	   of	   a	   human	   existence.	  
Several	   factors	   come	   into	   play,	   such	   as	   the	   formation	   and	   representation	   of	   these	  
‘artefacts’	  and	  the	  relevance	  of	  the	  patterns	  or	  ‘codes’	  embedded	  into	  the	  work	  that	  
might	   be	   clues	   to	   the	   identity.	   The	   fingerprints	   themselves	   serve	   both	   as	   scientific	  
evidence	  and	  also	  as	  significant	  artistic	  symbols	  within	  the	  work.	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FingerCodes	   is	  a	  body	  of	  work	  that	  I	  created	  during	  an	  international	  arts	  residency	  at	  
the	   University	   of	   California,	   Santa	   Cruz	   (UC	   Santa	   Cruz,	   2010).	   The	   work	   existed	  
alongside	  a	  series	  of	  workshops	  that	  I	  taught	  on	  ‘intertextuality’	  as	  the	  content	  related	  
to	  my	  artistic	  practice	  and	  research	  for	  FingerCodes.	  My	  residency	  was	  situated	  in	  the	  
printmedia	  workshop	  although,	   given	   the	  nature	  of	  my	   interdisciplinary	   approach	   to	  
making	  art,	  I	  tended	  to	  immerse	  myself	  in	  all	  areas	  of	  the	  art	  school,	  particularly	  digital	  
media.	  My	  research	  interest	  in	  the	  fingerprint	  was	  novel	  to	  the	  school	  and	  iconic	  in	  the	  
sense	  of	   printmaking	   as	   I	   focused	  on	   the	   simplicity	  of	   the	   fingerprint	   as	   the	   starting	  
point	  and	  claim	  to	  identity.	  	  
	  
The	   procedures	   involved	   in	   the	   travel	   and	   immigration	   process,	   including	   the	   initial	  
cultural	  displacement	  that	  one	  experiences	  in	  new	  environments	  and	  as	  one	  responds	  
to	  new	  influences	  were	  very	  much	  a	  factor	  in	  creating	  this	  work.	  A	  simple	  finger	  print,	  
the	   mark	   of	   a	   personal	   identity,	   my	   identity	   …	   what	   else	   would	   symbolise	   my	  
existence?	  	  
	  
In	  assembling	  materials	  associated	  with	  research	  ideas	  and	  building	  a	  visual	  ‘language’	  
from	   drawings	   and	   extracts	   of	   various	   literature	   references,	   this	   intertextuality	   of	  
media	   and	   the	   printed	   fingerprint	   became	   a	   composite	   of	   identity.	   The	   residency	  
concluded	   with	   an	   exhibition	   of	   my	   artworks,	   FingerCodes,	   and	   an	   accompanying	  
exhibition	  of	   the	  students	  work,	   (Inter)	  Contextual	  Affairs	   (UC	  Santa	  Cruz,	  2010)	   that	  
reflected	   their	   intertextual	   artwork.	   The	   following	   short	   extract	   from	   the	   exhibition	  
catalogue	   explains	   how	   the	   residency	   and	   the	   Fingercodes	   exhibition	  merged	   into	   a	  
unified	  whole.	  	  	  
	  
Eleanor’s	   status	   and	   responsibilities	   as	   “Visiting	   Artist”	   in	   print	   media	   were	  
multiple	   and	   layered:	   teaching	   students,	  producing	   artwork,	   interacting	   with	  
UCSC	   faculty	   and	   staff,	   and	   having	   her	   own	   experience	   of	   Santa	   Cruz,	   the	  
campus,	  and	  art	  community.	  That	  all	  of	  this	  had	  to	  happen	   in	  the	  compressed	  
span	   of	   one	   academic	   quarter	   could	   be	   productively	  catalytic	   or	   a	   potential	  
muddle.	  The	  personal	   resources	   that	  she	  brought	   to	   the	   task…	  seem	  to	  me	  to	  
have	   tipped	   the	   experience	   toward	   the	   former.	  Busy	   with	   my	   classes	   and	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spending	  hours	  in	  the	  print	  studio	  to	  experiment	  and	  explore	  my	  own	  projects,	  I	  
frequently	  encountered	   Eleanor	   there	   and,	   over	   the	   quarter,	   we	   managed	   to	  
maintain	   an	   ongoing	   series	   of	   discussions	   and	  conversational	   exchanges	  
centered	   on	   and	   generated	   by	   the	   complex	   nature	   of	   the	   place:	   teaching,	  
learning,	  art	   ideas,	  technical	  processes,	  conceptual	  processes,	  and	  the	  ways	   in	  
which	   all	   of	   these	   are	   involved	   with	   the	   broad	   activity	   of	  making	   art…	   This	  
dimension	   of	   the	   exchange	   has	   hopefully	   started	   currents	   that	   will	   continue	  
after	  she	  leaves.(Wohlfeiler,	  2010)	  
	  
These	   potential	   currents	   that	   Wohfeiler	   mentions	   indeed	   continued	   both	   for	   the	  
students	  and	  me;	  it	  was	  very	  satisfying	  to	  hear	  from	  one	  of	  the	  students	  (Figure	  8)	  on	  
the	  award	  of	  his	  university	  scholarship	  and	  successful	  graduation	  with	  a	  tribute	  of	  his	  
self-­‐identity	  as	  artist	  (Moreno,	  2012).	  	  
	  
	  
	  
Figure	  8.	  ‘Intertextuality’:	  Self	  Portrait	  by	  Oscar	  Moreno	  (Irwin	  Scholar	  2012),	  UCSC	  
	  
	  
The	   creation	   of	   Fingercodes	   is	   described	   in	   more	   detail	   in	   Chapter	   3.	   For	   me,	   the	  
ensuing	  currents	   took	   the	   form	  of	  extending	   the	  notion	  of	   identity	   to	  workshops	   for	  
children,	   to	   see	  whether	   the	  overall	   idea	   translated	   into	  expressions	  of	   identity	   that	  
were	  meaningful	  for	  the	  public.	  Starting	  with	  a	  pilot	  study,	  I	  investigated	  the	  idea	  with	  
a	   pair	   of	   twins,	   interested	   in	   their	   thoughts	   about	   self-­‐identity	   and	   their	   individual	  
distinctiveness	  as	  twin	  sisters.	  This	   initial	  study	  was	  meaningful	   in	  extending	  the	  idea	  
to	  a	  wider	  group	  of	  children	  and	  creating	  workshops	  that	  included	  their	  creative	  input,	  
producing	   images	   as	   a	   series	   of	   paintings	   reflecting	   the	   themes	   and	   ideas	   about	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themselves	   and	   including	   fingerprinting.	   The	   workshops	   thus	   sought	   to	   investigate	  
whether	  this	  combination	  of	  science	  and	  art	  facilitated	  expressions	  of	  identity.	  	  
	  
The	   story	   of	   the	   workshops	   is	   also	   described	   in	   Chapter	   3,	   in	   order	   to	   answer	   the	  
following	  research	  question:	  	  
Research	  Question	  1:	  
Can	   the	   notion	   of	   identity,	   through	   a	   fingerprint,	   elicit	   personal	   expressions	   of	   self-­‐
identity?	  
	  
Chapter	  4:	  Titanium	  Insects:	  Explaining	  the	  engagement	  of	  science	  and	  art.	  
	  
The	  second	  case	  study,	  Titanium	  Insects,	  shows	  how	  the	  art	  work	  engages	  with	  science	  
research,	  in	  this	  case	  3D	  printed	  titanium	  insects,	  and	  discusses	  the	  results	  of	  an	  artist	  
being	   a	   creative	   partner	   in	   a	   scientific	   environment	   (Gates-­‐Stuart	   et	   al.,	   2013).	   The	  
insect	   research	   is	   discussed	   in	   terms	   of	   the	   creative	   relationship	   between	   artist	   and	  
scientist	   and	   its	   impact	   collaboratively	   as	   well	   as	   independently;	   how	   that	  
collaboration	  was	  fruitful	  in	  bringing	  an	  interdisciplinary	  approach	  to	  making	  work;	  and	  
the	  associated	  results	  and	  the	  benefits	  of	  such	  a	  cross-­‐sector	  collaboration	  of	  art	  with	  
science.	  	  
	  
The	  main	  premise	  of	   the	   study	   focuses	  on	  understanding	   insects	   and	  why	  we	  might	  
explore	  them	  through	  science	  and	  art.	  The	  sphere	  of	  scientific	  information	  in	  scientific	  
collections	  is	  both	  curious	  and	  spectacular,	  more	  so	  when	  faced	  with	  an	  abundance	  of	  
amazing	   specimens	   in	   the	   world’s	   largest	   collection	   of	   Australian	   insects	   (The	  
Australian	  National	   Insect	  Collection	  –	  ANIC).	  This	   is	   the	  ultimate	  research	  collection,	  
clearly	   an	   exquisite	   collective,	   soon	   to	   be	   available	   to	   all	   because	   visualisation	   of	  
insects	  is	  at	  its	  most	  exciting	  stage	  of	  research	  development.	  	  
	  
For	   me,	   the	   notion	   of	   moving	   from	   	   ‘Collection	   to	   Collective:	   Visualising	   Insects’	  
represented	   the	   technical	   and	  aesthetic	  processes	   in	  which	   the	  unique	  collaboration	  
between	  artist	  and	  scientist,	  the	  fields	  of	  computational	  informatics,	  material	  science	  
and	   entomology	   were	   unified	   as	   their	   scientific	   and	   creative	   research	   interests	   in	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visualising	   insects	   resulted	   in	   a	   collective	   artwork.	   	   This	   became	   both	   a	   means	   to	  
illuminate	   the	   science	   for	   the	   purposes	   of	   research	   and	   an	   exhibited	   artwork	   in	   the	  
public	  domain.	  	  
	  
This	   study	   will	   be	   discussed	   in	   Chapter	   4	   in	   order	   to	   answer	   the	   follow	   research	  
question:	  	  
Research	  Question	  2:	  
Can	   collaboration	   between	   a	   scientist	   and	   an	   artist	   inform	   both	   the	   science	   and	   the	  
art?	  	  	  
	  
Chapter	  5:	  StellrScope:	  Exploring	  the	  engagement	  of	  science	  art	  and	  audience.	  
	  
The	   third	   case	   study,	   StellrScope,	   extends	   the	   scope	   and	   depth	   of	   science	   art	  
intersection	  through	  an	  extensive	  study	  looking	  at	  wheat	  science	  innovation	  over	  one	  
hundred	  years,	  resulting	  in	  a	  public	  artwork	  in	  a	  national	  science	  museum.	  The	  study	  
covers	  the	  artwork	  I	  produced	  as	  part	  of	  the	  Australian	  Capital	  Territory	  Government’s	  
commission	   to	   produce	   a	   science	   art	   work	   to	   celebrate	   the	   Centenary	   of	   Canberra	  
(Chief	   Minister	   and	   Cabinet	   Directorate,	   2012).	   StellrScope	   tells	   the	   story	   of	   early	  
wheat	  pioneer	  and	  experimentalist,	  William	  Farrer	  and	  the	   innovation	  of	  wheat	  crop	  
science	  at	  the	  Commonwealth	  Scientific	  and	  Industrial	  Research	  Organisation	  (CSIRO).	  	  
	  
StellrScope	  is	  a	  term	  I	  coined	  for	  this	  project	  in	  the	  sense	  that	  it	  represents	  translating	  
complex	   information	   into	  a	  simple	  visual	   rendering	  of	  meaning,	   looking	  at	   the	  broad	  
spectrum	  and	  focusing	  on	  the	  specific.	  	  This	  project	  takes	  a	  step	  beyond	  FingerCodes,	  
as	  StellrScope	  represents	  a	  study	  of	  the	  remarkable	  physical	  and	  biochemical	  traits	  of	  
organisms	  in	  physical	  plant	  structures	  and	  insects,	  through	  researching	  various	  aspects	  
of	   wheat	   science.	   It	   also	   takes	   a	   step	   beyond	   Titanium	   Insects,	   in	   that	   multiple	  
collaborations	  across	   the	  whole	   scientific	  organization	  were	   required	   to	  produce	   the	  
artwork.	  
	  
The	  resulting	  works	  of	  StellrScope	  reveal	  how	  the	  science	  art	  commission	  successfully	  
provided	  an	  opportunity	   to	   communicate	   this	   scientific	   story	  and	   its	   research	   to	   the	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public.	  In	  simplifying	  this	  complex	  story,	  StellrScope	  extracts	  complex	  visualisation	  data	  
to	   construct	   a	   multi-­‐projected	   installation	   work,	   and	   a	   series	   of	   scientific	   digital	  
artworks	  for	  public	  exhibition.	  	  
	  
The	   story	   of	   StellrScope	   is	   described	   in	   Chapter	   5,	   in	   order	   to	   answer	   the	   following	  
research	  question:	  	  
Research	  Question	  3:	  
Can	   an	   artist	   in	   a	   scientific	   organisation	   act	   as	   a	   catalyst	   for	   the	   production	   of	   art	  
science	  outreach?	  
	  
These	  three	  case	  studies	  are	  linked,	  in	  that	  each	  sought	  to	  communicate	  with	  different	  
publics	   in	   different	   ways	   to	   exemplify	   the	   science	   communication	   ideas	   outlined	  
above.	   As	   such,	   the	   final	   products	   themselves	   are	   included	   in	   the	   thesis,	   since	   the	  
major	  emphasis	   in	   this	   thesis	   is	  on	  the	  products	  as	  science	  communication	  artefacts.	  
Each	  chapter	  will	  include,	  as	  part	  of	  the	  text,	  any	  relevant	  literature.	  This	  includes	  text	  
from	  contemporary	  articles	  about	  the	  work	  and	  papers	  written	  together	  with	  scientist	  
colleagues,	  in	  order	  to	  reflect	  peer	  review	  and	  external	  collaboration	  with	  scientists	  for	  
each	  major	  science	  art	  work.	  
	  
Chapter	  6:	  Conclusions	  to	  the	  thesis	  
	  
The	  final	  chapter	   in	  this	   thesis	   is	  a	  synthesis	  and	  reflection	  on	  the	  three	  case	  studies	  
describing	  how	  they	  each	  exemplify	  science	  communication	  in	  their	  unique	  approach	  
of	   using	   art	   as	   a	  means	   to	   raise	   awareness	   of	   science,	   not	   just	   as	   a	  means	   to	  make	  
pictures	  of	  science	  but	  rather	  to	  enhance	  the	  science	  itself.	  	  
	  
Significance	  of	  this	  study	  
	  
This	   study	   is	   significant	   for	   science	   communication,	   where	   an	   interdisciplinary	  
approach	   is	   frequently	   recommended.	  This	   study	  provides	  a	  model	   for	   such	  practice	  
and	   serves	   as	   an	   example	   of	   new	   ideas,	   especially	   within	   research	   organisations,	  
museums,	   and	  art	   galleries	   to	  enable	  projects	   to	  progress	   in	   the	  public	  domain.	   The	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study	  will	  be	  useful	   to	  anyone	   involved	   in	   those	  areas,	  particularly	  as	  an	  example	  of	  
delivering	   science	   to	   inter-­‐generational	   audiences	   as	   shown	   through	   StellrScope	   and	  
the	   larger	   public	   works	   generated	   from	   Insects.	   The	   added	   benefits	   of	   providing	   an	  
engaging,	   fun	   and	   knowledgeable	   experience	   are	   also	   a	   significant	   factor	   in	   wider	  
dissemination	  of	  science	  art	  works	  and	  communication	  of	  their	  story	  and	  message.	  	  
	  
Limitations	  of	  this	  study	  
	  
This	   thesis	   did	   not	   “set	   out”	   to	   compare	   and	   contrast	   three	   projects.	   There	  was	   no	  
prior	   design.	   In	   that	   sense,	   it	  was	   opportunistic.	  Nevertheless	   I	   selected	   these	   three	  
from	   the	   body	   of	   work	   completed	   during	   my	   PhD	   as	   examples	   of	   different	   science	  
communication	   emphases	   and	   different	   publics.	   The	   limitations	   differ	   within	   each	  
project,	  however;	  examples	  include	  limiting	  the	  scale	  of	  the	  project	  as	  it	  proved	  to	  be	  a	  
popular	  subject;	  gauging	  the	  enormity	  of	  variables	  when	  assessing	  the	  flow	  through	  of	  
public	  audiences	  such	  as	  during	  National	  Science	  Week;	  the	  compromise	  of	  aesthetics	  
and	   application	   in	  meeting	   the	  needs	  of	   stakeholders;	   and	  ensuring	   the	   science	   and	  
the	  art	  had	  sufficient	  support	  to	  enable	  post-­‐event	  continuation.	  
	  
These	   limitations	   were	   not	   an	   intrusion	   or	   hindrance	   to	   the	   study	   but	   rather	   the	  
opposite,	   in	   that	   they	   proved	   a	   useful	   validation	   of	   the	   projects	   and	   increased	   the	  
scope	  for	  further	  research.	  	  	  	  
	  
In	  the	  next	  chapter	  I	  describe	  the	  background	  to	  the	  conception	  of	  these	  case	  studies,	  
providing	   an	   extensive	   explanation	   and	   theoretical	   perspective	   of	   prior	   works	   and	  
experiences	  that	  influenced	  the	  ideas	  for	  the	  works	  presented	  in	  this	  research	  thesis.	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Chapter	  2	  
	  
Background	  to	  the	  concepts	  and	  case	  studies	  in	  this	  thesis	  
	  
Introduction	  	  
To	  provide	  an	  outline	  of	  how	  the	  three	  works	  that	  are	  discussed	  in	  the	  case	  studies	  of	  
this	   thesis	   came	   about,	   this	   chapter	   focuses	   on	   the	   foundations	   of	   my	   work	   as	   an	  
artist.	   It	   is	  about	  how	  these	   ideas	  evolved,	  a	  personal	  reflection	  turned	  into	  concept,	  
forming	   a	   model	   for	   creating	   work	   as	   an	   art	   science	   interaction.	   It	   begins	   with	   my	  
interest	   in	  working	  across	  discipline	  boundaries,	  connecting	  with	  public	  audience	  and	  
developing	  a	   scientific	   focus.	   These	  elements	  merged	  and	  united	  with	   technology	   to	  
bring	   about	   a	   new	   direction	   in	   my	   work	   and	   attract	   further	   participation	   with	   an	  
audience.	   The	   foundation	   for	   these	   ideas	   was	   embedded	   in	   my	   memory.	   Through	  
reflection	   they	   unfold	   in	   this	   chapter,	   revealing	  my	   visual	   associations	  with	   identity,	  
fingerprint,	   science	   experiment,	   patterns,	   and	   systems	   such	   as	   classification.	   These	  
thoughts	   form	   a	   construct,	   a	   model	   of	   translating	   ideas	   into	   concept	   that	   can	   be	  
aligned	  with	  the	  interdisciplinary	  collaborative	  experience	  to	  lay	  the	  ground	  for	  the	  art	  
science	  works	  discussed	  in	  the	  case	  studies.	  
	  
The	  preceding	  works	  
	  
In	   the	   Virus	   Series,	   described	   in	   Chapter	   1,	   viruses	   were	   of	   interest	   to	   me	   both	   as	  	  
biological	  virus	  and	  	  computer	  phenomena.	  The	  latter	  had	  been	  introduced	  in	  the	  work	  
of	  gatestcherrywolmark,	   challenging	   the	  audience	  with	   the	  notion	  of	   the	  work	  being	  
undetermined	  in	  its	  authorship	  and	  identity.	  Had	  the	  words	  language	  and	  image	  been	  
infected,	  unreadable,	  corrupted,	  out	  of	  control,	  a	  lie?	  Who	  or	  what	  was	  the	  source	  or	  
infection,	   human	   or	   machine?	   (gatescherrywolmark,	   2003a)	   Seemingly	   abstract	   in	  
concept,	   this	   idea	   nevertheless	   constituted	   an	   appropriate	   direction	   for	   our	  
collaboration,	  moving	  between	  cultural	  practices	  and	  across	  discipline	  boundaries.	  	  
	  
In	  2007,	  the	  Virus	  Series	  had	  become	  the	  main	  focus	  of	  my	  attention.	  Parallel	  to	  this	  
work,	   however,	   I	   ran	   an	   experiment	   to	   see	   how	   two	   artists	   could	   respond	   in	  
	  40	  
connecting	  a	  random	  line	  sketch	  passed	  between	  themselves,	  looking	  at	  the	  cognitive	  
relationships	   developed	   in	   drawing.	   The	   question	   of	   mutual	   connection,	   shadow	  
responses,	  duality	  of	   intention	  and	  authenticity	  had	  activated	  my	  interest	   in	  duplicity	  
as	   discussed	   by	   Atwood	   (2003).	   Whilst	   exhibiting	   in	   Distil	   (Gates-­‐Stuart,	   Castleden,	  
Crisp,	   Franklin,	  &	  Niwattichai,	  2004),	   I	  observed	   that	   the	  public	  was	  attracted	   to	   the	  
eccentric,	  uncharacteristic	  drawn	  abstracts,	  which	  were	  accepted	  as	  finished	  artworks	  
amongst	   my	   other	   documented	   work	   attributed	   to	   gatescherrywolmark	   (Barron,	  
2004).	  
	  
All	   this	   indicated	  that	  my	   ideas	  were	  moving	  much	  more	  towards	  a	  relationship	  with	  
the	  public	  and	  how	  they	  might	  understand	  the	  works.	  The	  Virus	  Series	  stemmed	  from	  
digital	  paintings	  projected	  onto	  human	  beings	  as	  cast	  figures	  in	  a	  studio	  installation	  for	  
‘3-­‐dimensional’	   images,	   whilst	   other	   Virus	   images	   were	   shown	   as	   ‘cells’	   (Figure	   7)	  
rotating	   and	   moving	   as	   if	   seen	   under	   a	   microscope.	   This	   direction	   towards	   a	   more	  
‘scientific’	  focus	  and	  need	  for	  public	  interaction	  presented	  itself	  in	  a	  new	  collaborative	  
partnership,	   MoonStuart	   (Moon,	   Gates-­‐Stuart,	   &	   Moon,	   2008)	   creating	   interactive	  
works,	   such	   as	   BoidSong	   (MoonStuart,	   2008)	   and	   Disparate	   Beings	   (Figure	   9)	  
(MoonStuart,	   2012).	   Both	   these	   works	   required	   human	   involvement	   as	   a	   means	   of	  
interaction	  with	   the	   installation	   artworks.	  BoidSong	   had	   unpredictable	   behaviour,	   in	  
that	   it	   recognised	   all	   the	   locations	   of	   its	   boids	   (virus	   like	   groups	   of	   cells)	   that	   were	  
affected	  by	  any	  human	  movement	  in	  the	  room.	  As	  movement	  increased	  in	  the	  room,	  
the	  boids’	  movement	  also	  increased,	  clustering,	  forming	  patterns	  and	  emitting	  a	  click	  
sound	   on	   their	   change	   of	   direction.	   The	   sheer	   beauty	   of	   the	   piece	   appeared	   to	  
fascinate	   the	   public,	  with	   the	   boids	  magically	   floating	   in	   the	   air	  with	   the	  music	   and	  
sound	   clicks	   drawing	   in	   the	   crowd	   to	   the	  work,	   just	   as	   the	  movement	   of	   the	   crowd	  
activated	  the	  intensity	  of	  the	  boids’	  movement.	  We	  found	  the	  audience	  were	  keen	  to	  
know	  more	   about	   the	  work,	   especially	   to	   gain	   deeper	   understanding	   relating	   to	   the	  
ideas	   and	   the	   technology	   involved.	   Our	   attendance	   in	   the	   gallery	   and	   a	   display	   of	  
information	  seemed	  to	  be	  helpful	  in	  engaging	  the	  public.	  
In	   Disparate	   Beings,	   (Figure	   9)	   the	   installation	   software	   captured	   the	   presence	   of	  
human	  beings	  via	  an	  infrared	  camera	  and	  this	  action	  affected	  the	  coded	  behaviour	  of	  
the	  boids	  in	  response.	  Here	  the	  boids	  were	  aware	  of	  the	  location	  of	  human	  silhouettes	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as	  well	  as	  other	  boids	  and	  this	   influenced	  their	  movement	  and	   in	  turn	  changed	  their	  
sound	   -­‐	   the	   long	   musical	   phrases	   and	   metaphorical	   air	   upon	   which	   the	   boids	  
'breathed'.	   In	  Disparate	   Beings,	   the	   boids	  were	   created	   using	   images	   of	   real	   viruses	  
and	   were	   active	   as	   a	   live	   stream	   interactive	   video	   installation.	   The	   audience	  
participated	  by	  walking	   into	  the	   installation	  space	  so	  that	  they	  were	  detected	  by	  the	  
camera	  and	  immersed	  into	  the	  artwork.	  The	  result	  showed	  a	  virtual	  scenario	  of	  rapid	  
cellular	  body	  invasion,	  mapped	  on	  the	  human	  host’s	  body	  shape	  and	  changed	  by	  their	  
own	  body	  movement.	  	  	  
	  
	  	  
Figure	  9.	  Installation:	  ‘Disparate	  Beings’,	  Human	  silhouettes	  by	  MoonStuart	  	  
	  
	  
The	   intention	   of	   the	   piece	   was	   to	   allow	   the	   audience	   to	   have	   fun	   whilst	   drawing	  
attention	  to	  how	  we	  might	  envisage	  viral	  infections	  if	  we	  could	  see	  beneath	  the	  skin.	  In	  
fact,	   this	   concept	   had	   been	   part	   of	  my	   original	   idea	  when	   first	   approaching	   science	  
communication	  research	  at	  the	  Australian	  National	  Centre	  for	  the	  Public	  Awareness	  of	  
Science	   and	   looking	   for	   a	   way	   to	   think	   about	   art	   as	   a	   means	   to	   promote	   science.	  
Forming	  the	  MoonStuart	  collaboration	  was	  an	  excellent	  means	  to	  begin	  experimenting	  
with	   interactive	  works	  and	  exploring	   ideas	  with	  the	  public,	  especially	  during	  National	  
Science	  Week	   (MoonStuart,	   2008)	   as	   the	   audience	   reach	   was	   diverse	   and	   ideal	   for	  
looking	  at	  responses	  to	  the	  work.	  Disparate	  Beings	  was	  exhibited	  at	  a	  National	  Science	  
Communicators	  Conference	   (Figure	  10)	   (ASC,	  2012)	  and	  therefore	  directly	  connected	  
to	  a	  peer	  group	  as	  well	  as	  being	  available	  to	  the	  general	  public.	  The	  installation	  piece	  
(Figure	  11)	  had	  an	  accompanying	  exhibition	  to	  support	  the	  research	  ideas,	  in	  addition	  
to	  MoonStuart	   (Moon	   and	  Gates-­‐Stuart)	   being	   available	   to	   discuss	   the	  work	  directly	  
with	  the	  audience.	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Figure	  10.	  Sample	  Documentation:	  ‘Disparate	  Beings’	  by	  MoonStuart	  	  
	  
	  
	  
	  
Figure	  11.	  Audience	  participation:	  Image	  capture	  and	  audio	  listening	  in	  ‘Disparate	  
Beings’	  	  
	  
	  
Both	  these	  works	  demonstrated	  that	  the	  art	  was	  a	  distinctive	  component	  in	  attracting	  
and	  engaging	  the	  audience	  to	  the	  science.	  The	  art	   itself,	  a	  combination	  of	   innovative	  
programming,	   visualisation	   and	   scientific	   content,	   was	   driven	   by	   aesthetic	   decisions	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about	   the	   hidden	   complexity	   of	   information	   revealed	   to	   the	   public.	   The	   user	  
experience	   and	   engagement	   with	   the	   piece	   stimulated	   rich	   curiosity	   to	   know	  more	  
about	   the	  work	  and	   its	   links	   to	   science	  and	   therefore	  an	  opportunity	   to	  present	   the	  
facts	  and	  research	  more	  succinctly	  via	  the	  accompanying	  information.	  This	  was	  a	  win-­‐
win	   for	   both	   the	   art	   and	   the	   science.	   As	   individual	   researchers,	   Brenda	  Moon	   and	   I	  
each	   gained	   considerable	   feedback	   and	   experience	   to	   contribute	   to	   our	   personal	  
research,	  informing	  new	  ideas	  towards	  our	  own	  direction	  with	  the	  shared	  knowledge	  
from	  this	  short	  but	  successful	  collaborative	  partnership.	  	  	  
	  
From	   the	   experience	   of	   these	   preceding	   works,	   I	   developed	   a	   much	   better	  
understanding	   of	   the	   audience,	   as	   their	   engagement	   with	   the	   work,	   including	   their	  
response	   and	   interest	   generally,	   gave	   me	   a	   more	   scientific	   focus.	   The	   use	   of	  
technology	   enabled	   the	   science	   to	   be	   expressed	   as	   art,	   strengthening	   the	   outcomes	  
through	   new	   modes	   of	   delivery,	   creating	   interactive	   installations	   that	   captured	   the	  
audience	   interest	   and	   stimulated	   their	   curiosity	   about	   the	   science.	   This	   provided	  
valuable	  insights	  that	  I	  would	  use	  later	  in	  creating	  science	  art	  works.	  
	  
Identity	  Kit:	  the	  concept	  
	  
Looking	   back,	   I	   can	   see	   that	   I	   became	   inspired	   to	  work	   towards	   the	   framing	   of	   the	  
ideas	  described	  above	  through	  childhood	  memories	  and	   learning	  experiences.	   I	  have	  
called	  this	  section	  ‘Identity	  Kit’	  as	  a	  summary	  of	  those	  experiences,	  and	  also	  to	  explain	  
how	  some	  of	  the	  artworks	  in	  the	  three	  case	  studies	  came	  to	  be	  created.	  
	  
My	   earlier	   work	   has	   had	   a	   long	   association	   with	   identity,	   mixing	   metaphor	   both	   in	  
images	  and	  words	  to	  express	  visual	  stories	  relating	  to	  cultural	  heritage,	  sense	  of	  place,	  
ownership,	   existence	   and	   memory	   (Soutar	   &	   Gates-­‐Stuart,	   1991).	   	   Truths	   about	  
emotion	   and	   personal	   facts	   have	   often	   been	   purposely	   guised	   as	   falsehood	   through	  
employing	   various	   devices	   to	   give	   mixed	   messages,	   such	   as	   using	   masks,	   pattern,	  
colour,	   humour	   and	   artefacts	   (Vaizey,	   1982).	   A	   deployment	   of	   artistic	   styles	   and	  
techniques	  which	  underpin	  the	  creation	  of	  the	  artefact	  often	  remain	  invisible	  but	  may	  
belie	  the	  intended	  meaning:	  the	  message	  for	  the	  audience	  is	  not	  always	  the	  intended	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one	   (Betteron,	   1988).	   In	   this	   sense,	   art	   differs	   from	   design	   and,	   in	   incorporating	  
science,	  what	  is	  on	  the	  surface	  is	  not	  always	  the	  whole	  story.	  
	  
An	   ‘identity	   kit’	   is	   often	   associated	   with	   criminal	   forensics	   and	   the	   process	   of	  
establishing	  the	  identity	  of	  someone	  through	  the	  investigation	  of	  a	  fingerprint	  or	  even	  
an	   artist’s	   sketch.	   The	   latter	   could	   certainly	   be	   a	   drawing	   of	   a	   person’s	   identity	   to	  
include	   overall	   characteristics	   such	   as	   their	   body	   stance,	   appearance	   and	   body	  
markings,	  but	  generally	  a	  facial	  composite	  (construction	  of	  facial	  part	  sections)	  forms	  
the	   familiar	   facial-­‐kit	   portrait.	  A	   fingerprint	   is	   used	   in	   the	   classification	  of	   a	  person’s	  
identification	   verified	   through	   unique	   pattern	   recognition	   in	   a	   database	   matching	  
system.	  DNA	  testing	  (genetic	  fingerprinting),	  and	  biometric	  recognition	  (such	  as	  finger,	  
face,	   iris	   and	   voice	   recognition)	   are	   other	   methods	   of	   forensic	   and	   security	  
identification.	  These	  technologies	  are	  not	  the	  main	  focus	  of	  my	  research,	  although	  the	  
representation	  of	   these	  methods	  and	  the	   investigation	  of	   identity	  strongly	   feature	   in	  
my	  work.	  The	  fingerprint	  itself,	  however,	  interests	  me	  as	  an	  iconic	  image	  of	  humanity,	  
the	  human	  presence	  and	  mark	  of	  unique	  identity.	  
	  
This	  identity	  kit	  that	  I	  present	  here	  begins	  with	  a	  series	  of	  post-­‐it	  sketches	  (the	  post-­‐it	  
note	   itself	   being	   a	   tool	   for	   quick	   notes,	   visual	   thinking	   and	   rearrangement)	   each	  
referencing	  a	  moment	  in	  time,	  a	  thought,	  an	  experience,	  a	  solution,	  and	  so	  on	  (Figure	  
12).	  It	  is	  a	  visual	  mapping	  tool,	  providing	  a	  means	  to	  connect	  instances	  of	  time	  with	  the	  
framing	  of	  ideas	  in	  exploring	  these	  connections.	  	  Thus	  it	  is	  an	  identity	  kit	  itself	  and	  also	  
as	  a	  tool	  for	  refinement	  of	  new	  content.	  	  
	  
	  
	  
	  
	  
	  
Shapes	  
2D	  to	  3D	  
Seeing	  differently	  
Set	  of	  rules	  
Randomness	  	  
	   Hairscape	  
Changing	  identity	  
Sameness	  
Looking	  alike	  
Our	  child	  
	   A	  New	  Me	  
Experiment	  
Curiosity	  
Seeking	  knowledge	  
Problem	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In	  the	  System	  
Digitised	  
Information	  received	  
Complexity	  
Unique	  
	   Mirror	  Mirror	  
Genes	  
Brown+Brown=Blue	  
Something	  amiss	  
Family	  
	   The	  Printed	  Self	  
Characteristics	  
Evidence	  
Differences	  
Meaning	  
	  
	  
	  
	  
	  
Order	  of	  Things	  
Collections	  
Classification	  
Samples	  /	  artefact	  
Investigate	  
	   Thinking	  Afar	  
Anywhere	  
Nowhere	  
Running	  
Dreaming	  
	   Kaleidoscope	  
Inside	  and	  outside	  
I’m	  thinking	  
Overwhelming	  
Invisible	  
	  
Figure	  12.	  ‘Finger	  Kit’:	  A	  series	  of	  post-­‐it	  sketches	  
	  
	  
My	  kit	  starts	  at	  an	  early	  age,	  beginning	  with	  snapshots	  of	  childhood	  memories,	  moving	  
through	   self-­‐exploration	   to	   present	   day	   thinking	   and	   creativity.	   It	   traces	   vivid	  
memories	   of	   a	   blood	   scab	   experiment	   in	   ‘growing	   a	   new	   me’;	   school	   activities	   in	  
fingerprinting	  -­‐	  the	  ‘printed	  self’;	  wonderment	  of	  how	  things	  were	  made;	  and	  patterns,	  
such	   as	   ‘kaleidoscope’.	   In	   contrast	   and	   in	   reality,	   I	   sought	   some	   kind	   of	   escape,	  
confused	  with	  genetic	  and	  physical	   identity,	   living	   in	  dreams	  with	  an	  energetic	  mind	  
needing	   to	   be	   elsewhere.	   My	   imagination	   and	   creativity	   formed	   early,	   chasing	   and	  
overflowing,	   endlessly	   shaping	   and	   reforming	   throughout	   the	   years,	   turning	   things	  
upside	   down	   and	   inside	   out.	   Much	   like	   today,	   albeit	   with	   informed	   choice	   and	  
knowledge,	  experiences	  and	  information	  were	  led	  by	  ways	  of	  seeing	  things	  differently,	  
and	  the	  ability	  to	  empower	  my	  thoughts	  through	  the	  artistic	  and	  scientific	  message.	  
	  
The	  Identity	  Kit	  Post-­‐its	  are	  placed	  in	  three	  sets	  as	  shown	  in	  Figure	  13.	  	  The	  sets	  form	  a	  
series	  of	  links	  to	  works	  spanning	  a	  period	  from	  early	  childhood	  to	  the	  present.	  A	  list	  of	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works	  that	  accompany	  the	  grid	  of	  images	  and	  shows	  how	  the	  themes	  have	  developed	  
over	  time	  is	  given	  in	  Table	  1.	  
	  
Informing	  
	  
	   	  
	  
A	  New	  Me	   Watching	  (1988)	   Weevil	  (2013)	  
	   	   	  
Printed	  Self	   Ceremonial	  Burial	  (1982)	   Body	  map	  	  (1988)	  
	  
	   	  
Kaleidoscope	   Impossible	  to	  Untangle	  (1986)	   Bread	  Holes	  (2013)	  
	  
Shaping	  
	  
	   	   	  
Hairscape	   Whispers	  (1986)	   Masks	  II	  (1982)	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Mirror	  Mirror	   Eye	  (2002)	   Genetics	  (2005)	  
	   	   	  
Thinking	  Afar	   Walking	  the	  Stairs	  (1988)	   Walk	  on	  Roof	  (1999)	  
	  
Methods	  
	  
	  
	  
	  
Shapes	   MAGICal	  9x9x9x9x9x9x9x9x9	  (2013)	   In	  the	  Mix	  -­‐	  Detail	  (2013)	  
	   	   	  
In	  the	  System	   FC12	  -­‐	  Detail	  (2010)	   FC03	  -­‐	  Detail	  (2010)	  
	   	  
	  
Order	  of	  Things	   StellrScope	  Video	  Composition	  (2013)	   Titanium	  Insects	  (2013)	  
	  
Figure	  13.	  Post-­‐it	  sketches	  with	  artworks	  completed	  over	  time	  
	  
	  
	  
	  48	  
Table	  1:	  Selected	  works	  to	  illustrate	  the	  Identity	  Kit.	  
	  
	  
Informing	  
• A	  New	  Me,	  Post-­‐it	  Sketch	  
(2014):	  	  
Experiment:	  Watching	  a	  scab	  in	  
water	  
Instance	  Sketch:	  Actual	  
childhood	  experience	  	  
• Watching,	  Silkscreen	  Print	  (1988):	  	  
Experiment:	  Growing	  things	  
Masking	  my	  childhood	  experience	  
via	  another	  character.	  Drawn	  in	  a	  
child	  like	  style	  	  
• Weevil,	  3D	  X-­‐ray	  CT	  scan	  (2013):	  	  
Experiment:	  3D	  Insect.	  	  X-­‐ray	  CT	  
scan	  /	  video	  
Collaboration	  in	  Science	  +	  Art	  
• The	  Printed	  Self,	  Post-­‐it	  Sketch	  
(2014):	  	  
Fingerprinting	  
Instance	  Sketch:	  Actual	  
childhood	  experience	  	  
• Ceremonial	  Burial,	  Silkscreen	  
monotype	  (1982):	  	  
Establishing	  Identity	  
3	  Masks	  and	  a	  body	  are	  revealed	  
through	  the	  surface.	  Footprints	  and	  
fingermarks	  are	  also	  evident	  
• Body	  Map,	  Lithograph	  (1988):	  	  
What	  lies	  beneath?	  
Expressive	  drawing	  to	  capture	  the	  
inner	  self	  
	  
• Kaleidoscope,	  Post-­‐it	  Sketch	  
(2014)	  	  
How	  is	  it	  made?	  
Getting	  inside	  and	  finding	  out	  
	  
• Impossible	  to	  Untangle,	  
Lithograph	  (1986):	  	  
Complexity	  and	  emotion	  
Looking	  at	  the	  problem	  
	  
• Bread	  Holes,	  Digital	  Image	  –	  3D	  
X-­‐ray	  CT	  scan	  (2013):	  	  
Investigation	  –	  visualising	  holes	  in	  
bread	  dough	  
Collaboration	  in	  Science	  +	  Art	  
Shaping	  
• Hairscape,	  Post-­‐it	  Sketch	  (2014):	  	  
Given	  Identity	  
Instance	  Sketch:	  Actual	  
childhood	  experience	  	  
• Whispers,	  Silkscreen	  Print	  (1986):	  	  
Between	  Us	  	  
Without	  words	  
	  
• Masks	  II,	  Colour	  Etching	  (1892):	  	  
Sameness	  
Same	  but	  different	  
	  
• Mirror	  Mirror,	  Post-­‐it	  Sketch	  
(2014):	  	  
Characteristics	  
Looking	  for	  clues	  
• Eye,	  Digital	  Image	  (2002):	  	  
Classified	  (gatescherrywolmark)	  
Identifier	  
	  
• Genetics,	  Digital	  installation	  
(2005):	  	  
Family	  
Investigation	  
	  
• Thinking	  Afar,	  Post-­‐it	  Sketch	  
(2014):	  	  
New	  world	  
Mapping	  it	  out	  
	  
• Walking	  the	  Stairs,	  Lithograph	  
(1988):	  	  
Imagined	  
Masking	  my	  childhood	  experience	  
via	  another	  character.	  Drawn	  in	  a	  
child	  like	  style	  	  
• Walk	  on	  Roof,	  Digital	  Image	  
(1999):	  	  
Displacement	  	  
(gatescherrywolmark)	  
Collapsing	  Time	  
	  
Methods	  
• Shapes,	  Post-­‐it	  Sketch	  (2014):	  	  
New	  construct	  
2D-­‐3D-­‐4D	  
	  
• MAGICal	  9x9x9x9x9x9x9x9x9,	  
Digital	  Image	  (2013):	  	  
Rule	  of	  9	  
Representing	  information	  as	  
pattern	  (wheat)	  
• In	  the	  Mix	  –	  Detail,	  Digital	  Image	  
(2013):	  	  
Visionary	  
Collaboration	  in	  Science	  +	  Art	  –	  
3D	  imaging	  weevil	  and	  seed	  
• In	  the	  System,	  Post-­‐it	  Sketch	  
(2014):	  	  
Algorithm	  
Fingerprint	  Database	  
• FC12	  –	  Detail,	  Digital	  Image	  (2010):	  	  
Beauty	  
FingerCodes	  –	  Information	  stored	  
• FC03	  –	  Detail,	  Digital	  Image	  
(2010):	  	  
Security	  
FingerCodes	  –	  Revealed	  
• Order	  of	  Things,	  Post-­‐it	  Sketch	  
(2014):	  	  
Explosive	  
Variables	  and	  volume	  	  
	  
• StellrScope	  Video	  Composition	  
(2013):	  	  
10	  sec	  Video	  clips	  
Tracking	  sequences	  –	  
documentation	  and	  art	  
	  
• Titanium	  Insects,	  3d	  Titanium	  
Insects	  (2013):	  	  
Collection	  
Collaboration	  in	  Science	  +	  Art	  –	  
3D	  printed	  titanium	  insects	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Thus	   at	   a	   young	  age,	  my	   creative	   interests	  were	   very	  much	  attracted	   to	   the	  printed	  
mark,	  the	  fingerprint,	  its	  pattern,	  and	  the	  fact	  it	  was	  unique	  to	  me	  (A	  New	  Me	  and	  The	  
Printed	   Self	   in	   Figure	   13).	   It	  was	   fun	   to	   compare	   other	   student’s	   fingerprints	   and	   to	  
enlarge	  the	  print	  under	  a	  magnifying	  glass	  to	  see	  the	  detail	  of	  information	  transferred	  
from	  the	  surface	  of	   skin	   to	  paper.	  Even	   the	  cards	  we	  were	  given	   in	  class	   to	  print	  on	  
were	  exciting,	  placing	  each	  finger	  in	  a	  separate	  space	  and	  comparing	  each	  finger	  and	  
each	   hand.	   The	   pattern	   became	   a	   system	   and	   index	   of	  my	   classmates’	   fingerprints;	  
little	  did	  I	  know	  then	  that	  this	  would	  prove	  to	  be	  at	  the	  heart	  of	  my	  research	  interest.	  
	  
Cube	  
	  
	  
Figure	  14.	  Post-­‐it	  sketches	  as	  a	  cube	  
	  
	  
Using	  the	  Identity	  Kit	  (the	  set	  of	  square	  images)	  formed	  as	  a	  cube	  (Figure	  14),	  I	  imagine	  
the	   images	  to	  be	   individual	  story	  units	   that	  can	  be	  twisted,	  changed	  and	  moved	   into	  
new	  and	  alternative	  scenarios	  with	  options	  for	  experimental	  narrative	  and	  play,	  much	  
like	  a	  Rubik	  Cube	  puzzle.	  Moving	   from	  a	  2D	   to	  a	  3D	  environment,	   the	   layers,	   levels,	  
visibility,	  alignment	  and	  interconnectivity	  together	  with	  time,	  allow	  for	  a	  cubistic	  story-­‐
telling	   with	   options	   for	   multiple	   scenes	   and	   simultaneous	   actions	   (Glassner,	   2004).	  
Each	  cube	  would	  have	  its	  core	  components	  of	  script,	  characters,	  scene	  and	  action	  and,	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given	   its	   relationship	   to	   the	   other	   cubes,	   variables	   such	   as	   repetition,	   order	   of	   play,	  
timeline	  and	  voice	  would	  contribute	  to	  a	  new	  message	  –	  a	  new	  identity?	  	  
	  
Mixing	  it	  up	  	  
The	  danger	  of	  endless	  possibilities	  is	  that	  the	  abstraction	  may	  be	  too	  obscure,	  that	  the	  
story	   becomes	   nonsense	   and	   the	   construction	   of	   new	   meaning	   is	   lost	   rather	   than	  
emerging	  as	  an	  appropriate	  model	  (Wolmark	  &	  Gates-­‐Stuart,	  2004).	  However,	  without	  
risk,	   too	   little	   is	   gained	   and	   in	   such	   an	   experimental	   situation	   the	   opportunity	   to	  
explore	  ideas	  is	  as	  fundamental	  to	  this	  world	  of	  artistic	  practice	  as	  it	  is	  to	  the	  world	  of	  
science.	  	  
	  
	  
	  
Figure	  15.	  	  Mixing	  it	  up	  –	  illustrating	  the	  sections	  
	  
“Mixing	  it	  up”	  refers	  back	  to	  the	  cube,	  not	  just	  as	  a	  means	  to	  combine	  and	  overlap	  the	  
stories	  but	   as	   a	  way	   to	   allow	  gaps,	   spaces	   to	   add	  new	  content	   and	  even	  a	  different	  
medium	  or	  discipline	  boundary	  (Figure	  15).	  This	  simple	  model	  provides	  an	  explanation	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of	  my	  ways	  of	  seeing	  and	  thinking,	  the	  links	  to	  my	  work	  over	  time,	  core	  elements	  and	  a	  
hint	  of	  a	  future	  construct	  for	  current	  works.	  	  
	  
It	   contains	   threads	   associated	  with	   identity,	  memories	  of	   place	   and	  people,	   learning	  
and	   experimenting	  with	   science,	   finding	  ways	   to	   portray	   ideas	   through	   drawing	   and	  
reflective	   thoughts	   for	   new	   directions.	   It	   is	   a	   universal	   space	   to	   see	   things	   from	  
different	  perspectives	  and	  to	  mix	  up	  elements	  of	  time,	  stories,	  layers	  and	  shape.	  	  
	  
Composition	  	  
	  
The	  Identity	  Kit	  concept	  described	  in	  this	  chapter	  serves	  as	  background	  to	  sketch	  how	  
ideas	  might	   fit	   together	   to	  make	   unique	   artwork.	   These	   ideas	   incorporate	  memory,	  
concepts,	  knowledge,	  and	  so	  on.	  	  It	  has	  been	  said	  that	  my	  works	  are	  reminiscent	  of	  a	  
richly	  coloured	  tapestry	  (Musa,	  2011b)	  symbolic	  of	  woven	  threads.	  I	  would	  agree	  that	  
this	  is,	  in	  fact,	  a	  rather	  good	  analogy	  of	  my	  work	  and	  the	  Identity	  Kit	  and	  cube	  offer	  a	  
whimsical	  and	  simple	  model	  of	  shaping	  ideas.	  	  
	  
Weaving	  ideas	  into	  the	  process	  of	  embedding	  information	  and	  selectively	  editing	  visual	  
images	  distinctly	  describes	  my	  compositional	  method	  in	  making	  an	  artwork.	  	  Figure	  16	  
shows	  the	  several	  layers	  used	  to	  make	  up	  an	  image	  in	  FingerCodes.	  More	  information	  
about	  FingerCodes	  will	  be	  discussed	  within	  the	  case	  study	  later	  in	  this	  thesis;	  however,	  
at	   this	   point	   the	   illustration	   does	   identify	   the	   artwork	   as	   a	   rich	   use	   of	   content	   in	   a	  
complex	  system.	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Figure	  16.	  FingerCodes	  –	  showing	  the	  layers	  of	  images	  that	  were	  combined	  to	  produce	  
the	  final	  work.	  
	  
Transition	  
	  
It	   is	   not	   the	   science	   of	   my	   work	   but	   rather	   the	   use	   of	   my	   work	   with	   science	   that	  
interests	  me.	  Given	  that	  my	  work	  does	  have	  a	  complexity	  of	  its	  own	  through	  layers	  of	  
embedded	  information,	  I	  would	  nevertheless	  argue	  that,	  using	  aesthetic	  judgment	  and	  
a	   set	   of	   guiding	   principles,	   I	   turn	   complexity,	   such	   as	   large	  data	   sets	   and	   algorithms	  
used	   in	   software,	   into	   a	   simplicity	   of	   visual	   information.	   Figure	   17	   illustrates	   the	  
outcome	  of	  this	  transition	  resulting	  in	  an	  artefact	  that	  uses	  complex	  representations	  in	  
a	  simple	  way.	  	  StellrScope	  is	  the	  subject	  of	  the	  case	  study	  discussed	  in	  Chapter	  5.	  Using	  
my	  art	  to	  enhance	  scientific	  research	  is	  a	  communication	  challenge	  that	  allows	  me	  to	  
explore	   collaboration	   with	   scientists,	   to	   delve	   into	   exciting	   areas	   such	   as	   scientific	  
collections,	  national	  archives	  and	  data	   systems,	   creating	  artworks	   that	  also	  convey	  a	  
story.	   In	   the	   next	   three	   chapters,	   those	   stories	   will	   be	   described	   in	   three	  
complementary	  case	  studies.	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Figure	  17.	  StellrScope:	  Hemispherical	  Projection	  Domes	  with	  insert	  showing	  the	  video	  
sequences	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Chapter	  3	  
	  
FingerCodes:	  Exploring	  identity	  through	  science	  and	  art	  
	  	  	  	  	  
From	  the	  catalogue:	  	  
Finger	   Codes	   is	   the	   title	   relating	   to	   the	   body	   of	   artwork	   produced	   by	   Eleanor	  
Gates-­‐Stuart	   as	   part	   of	   her	   artist	  residency	   at	   the	  University	   of	   California	   Santa	  
Cruz.	  Using	   the	   fingerprint	  as	  a	  device	   for	  human	   identity,	  Gates-­‐Stuart	  merged	  
numerous	  reference	   information	  meshed	   into	  multiple	  grids	  and	   layers	  as	  a	  new	  
visual	  translation	  of	  complex	  systems	  and	  network	  existence.	  
	  	  
Human	   fingerprints	   are	   translated	   into	   numerical	   symbols,	   coded	   through	   the	  
artist’s	  drawings	  and	  used	  as	  symbolic	  data.	  Patterns	   that	  merge	  are	  also	   to	  be	  
lost,	   woven	   and	   undone	   again,	   in	   layers	   adding	   complexity	   in	   the	  language	   of	  
code	  and	  information	  architecture.	  The	  artist	  strives	  for	  simple	  representation,	  the	  
artworks	  to	  appear	  non-­‐technological	  and	  seemingly	  painterly,	  a	  result	  that	  belies	  
the	  underlying	   infrastructure	  and	  composition	  of	   this	  creative	  endeavour	   (Gates-­‐
Stuart,	  2010).	  	  
	  
	  
	  
Figure	  18.	  FC03,	  Part	  of	  the	  FingerCodes	  Series	  (Gates-­‐Stuart,	  2010)	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Fingerprints	  and	  identity	  
	  
As	   described	   in	   the	   previous	   chapter,	   human	   fingerprints	   have	   long	   fascinated	   me.	  
Many	   authors,	   relating	   to	   their	   early	   discovery	   in	   culture,	   the	   technique	   of	  
fingerprinting	  and	  the	  invention	  of	  it	  as	  a	  scientific	  classification	  system,	  have	  told	  the	  
history	   of	   the	   fingerprint.	   	   The	   history	   is	   intriguing	   and	   captures	   the	   imagination	  
through	  stories	  of	  early	  biblical	  scholars	  believing	  the	  distinctiveness	  of	  finger	  marks	  in	  
the	  Holy	  Bible	  (“Book	  of	  Job	  33:7,”	  n.d.)	  	  and	  that	  no	  two	  human	  fingers	  are	  exactly	  the	  
same	  in	  the	  creation	  of	  human	  beings	  (Block,	  1969),	  our	  distinctive	  natal	  autographs	  as	  
life	   patterns	   (The	   Ellensburgh	   Capital,	   1906),	   an	   artist’s	   self	   authentication	   (Bewick,	  
1818),	   Purkinje’s	   study	   of	   nerves	   in	   fingers	   (Cumins	   &	   Kennedy,	   n.d.),	   workers	  
contracts	   in	   Bengal	   (Herschel,	   1916)	   through	   to	   the	   earliest	   classification	   systems	  
(Faulds,	  1905;	  Galton,	  1892).	  
	  
Natal	  Autographs	  
Sign	  Manual	  of	  the	  child	  that	  does	  not	  change	  in	  Life.	  
	  
There	   is	   one	   born	  with	   every	   one	   of	   us	   and	   continues	   unchanged	  during	   our	  
lives	  an	  unfailing	  and	  ineradicable	  mark	  or	  marks,	  which	  absolutely	  distinguish	  
each	   one	   of	   us	   from	   every	   other	   fellow	   being.	   These	   physical	   marks	   never	  
change	   from	   the	   cradle	   to	   the	   grave.	   This	   born	   autograph	   is	   important	   to	  
counterfeit,	   and	   there	   is	   no	  duplicate	  of	   it	   among	   the	   teeming	  billows	   in	   the	  
world.	   Look	   at	   the	   insides	   of	   your	   hands	   and	   the	   soles	   of	   your	   feet:	   closely	  
examine	   the	   ends	   of	   your	   fingers.	   You	   can	   see	   circles	   and	   curves	   and	   arches	  
and	   whorls,	   some	   prominent	   with	   deep	   corrugations,	   others	   minute	   and	  
delicate,	   but	   all	   in	   a	   well	   defined	   and	   closely	   traced	   pattern.	   There	   is	   your	  
physiological	  signature.	  
	  
Run	   your	   hands	   through	   your	   hair	   and	   press	   finger	   tips	   on	   a	   piece	   of	   clear	  
glass.	   You	   will	   see	   all	   the	   delicate	   tracing	   transferred-­‐not	   two	   fingers	   alike.	  
Even	   "the	   left	   hand	   knoweth	   not	   what	   the	   right	   hand	   doeth."	   They	   are	  
distinctly	   different.	   Even	   twins	  may	  be	   so	   little	   different	   in	   size,	   features	   and	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general	   physical	   conditions	   as	   to	   be	   scarcely	   distinguishable,	   yet	   their	   finger	  
autographs	  are	  radically	  different.	  
	  
In	  fact,	  in	  all	  humanity	  every	  being	  carries	  with	  him	  on	  his	  baby	  fingers	  and	  his	  
wrinkled	  hand	  of	  decrepit	  old	  age	  the	  identical	  curves,	  arches	  and	  circles	  that	  
were	  born	  with	  him.	  Nothing	  except	  dismemberment	  can	  obliterate	  or	  disguise	  
them.	  Criminals	  may	  burn	  and	  sear	  their	  hands,	  but	  nature,	  when	  she	  restores	  
the	   cuticle,	   invariably	   brings	   back	   the	   natal	   autograph	   (The	   Ellensburgh	  
Capital,	  1906).	  
	  
	  
There	   is	  an	   interesting	  account	  of	   fingerprints	  having	  been	  evident	   in	  the	  customs	  of	  
Ancient	  China	  in	  the	  XVI	  Century	  as	  “finger-­‐signatures”	  used	  on	  formal	  documents	  to	  
verify	  decisions	  of	  the	  Council	  of	  State.	  However,	  there	  is	  some	  doubt	  about	  the	  actual	  
resemblance	  to	  fingerprinting	  and	  that	  the	  outline	  of	  fingers	  were	  actually	  interpreted	  
as	   ‘impressions’.	  Nevertheless,	   it	   is	  argued	  that	  this	  signifies	  the	  Chinese	  were	  aware	  
that	   no	   two	   individuals	   had	   the	   same	   finger	   marks	   (Polson,	   1951).	   Sir	   William	   J.	  
Herschel	  documents	  this	  similar	  use	  of	  a	  unique	  identifiable	  mark	  as	  a	  ‘legal’	  binding	  of	  
personal	  authentication	  in	  his	  extensive	  account	  of	  fingerprints	  over	  fifty-­‐seven	  years,	  
from	   his	   first	   business	   contract	   drawn	   up	   in	   Bengal	   in	   1958	   (see	   figure	   19),	   to	  
developing	   a	   vast	   collection,	   including	   his	   own	   fingerprints,	   dated	   up	   to	   1916	  
(Herschel,	  1916).	  	  
	  	  
Figure	  19.	  Rajyadhar	  Konai’s	  Hand,	  Bengal	  1958	  (	  Herschel,	  1916,	  p.	  8)	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It	   is	   exciting	   to	   find	   the	   connection	   between	   the	   arts	   and	   fingerprinting	   so	   closely	  
linked	  and,	  in	  fact,	  that	  Herschel	  himself	  had	  been	  inspired	  by	  the	  wood	  engravings	  of	  
Thomas	  Bewick	  in	  his	  book	  on	  British	  Birds	  (Bewick,	  1797).	  It	  is	  an	  interesting	  discovery	  
to	  find	  that	  Bewick	  used	  an	  engraving	  of	  his	  fingerprint	  in	  his	  book	  plate	  vignettes,	  as	  
shown	  in	  Figure	  20.	  His	  engraved	  fingerprint	   is	  seen	  quite	  clearly	   in	  the	  forground	  of	  
this	   picture	   as	   a	   central	   image	   to	   the	   landscape,	   almost	   covering	   the	   scene	   of	   the	  
cottage	  and	  farmer.	  	  	  
	  
	  
	  
Figure	  20.	   ‘The	  Returning	  Cottager’	   from	  British	  Birds,	  vol.	   I,	  1797,	  p.175.	  Drawn	  and	  
cut	  by	  Thomas	  Bewick	  
	  
	  
In	   Polson’s	   hitorical	   study	   of	   fingerprints	   he	   states	   that	   Thomas	   Bewick’s	   use	   of	  
fingerprints	   were	   the	   earliest	   known	   in	   England	   and	   attributes	   to	   Herschel	   the	  
uncovering	   of	   the	   engravings	   of	   Bewick’s	   finger	   prints	   (Polson,	   1951).	  His	   study	   also	  
contains	  an	  outstanding	  example	  of	  Bewick’s	   ‘Mark’,	  an	   impression	  of	  his	   finger	   that	  
he	  used	  as	  a	  printed	  signature	  and	  a	  receipt	  shown	  in	  his	  books.	  This	  example,	  figure	  
21,	  is	  the	  second	  version	  of	  his	  ‘mark’	  and	  is	  remarkable	  in	  its	  clarity	  of	  skin	  pores.	  It	  is	  
an	  exceptional	  representation	  of	  fingerprint.	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Figure	   21.	   Thomas	   Bewick’s	  mark	   as	   shown	   in	   his	   “Memoir”	   in	   1862.	   (from	   Polson,	  
(1951):	  	  Finger	  Prints	  and	  Finger	  Printing:	  An	  Historical	  Study,	  p	  505)	  
	  
	  
Herschel’s	  early	   interest	   in	  Bewick’s	  engravings	  as	  a	  boy,	   later	   connected	   to	  his	  own	  
collection	  of	  hand	  and	   finger	  printing	  as	   the	  Chief	  Magistrate	   is	  uncanny.	  His	   idea	  to	  
use	   fingerprinting	   to	   establish	   authenticity	   is	   indeed	   fortuitious	   for	   the	   history	   of	  
fingerprinting.	   In	   fact,	   Herschel	   had	   presented	   one	   of	   his	   contracts	   to	   British	  
anthroplogist,	  Sir	  Francis	  Galton,	  (cousin	  of	  Charles	  Darwin)	  for	  his	  celebrated	  paper	  to	  
the	  Royal	  Society	  in	  1890	  (Herschel,	  1916).	  Herschels’s	  collection	  of	  finger	  impressions	  
had	  proved	  that	  no	  material	  change	  in	  pattern	  happens	  over	  time	  and	  is	  seen	  as	  “an	  
outstanding	   illustration	   of	   the	   unchanging	   character	   of	   the	   essential	   pattern	   of	   the	  
finger	  skin”	  (Polson,	  1951).	  
	  
There	   are	   two	   significant	   publications	   of	   Dr	   Henry	   Faulds,	   a	   British	   surgeon,	   whose	  
research	  in	  the	  surface	  of	  skin	  led	  to	  an	  extraordinary	  study	  of	  the	  finger	  print	  and	  an	  
adaption	   of	   a	   fingerprint	   classification.	   In	   his	   Guild	   to	   Finger-­‐Print	   Identification	  
(Faulds,	   1905)	   and	   Manual	   of	   Dactylography	   (Faulds,	   1923),	   Faulds	   provides	   an	  
excellent	   	   description	   and	   identification	   of	   ridges	   and	   furrows	   showing	   the	   patterns	  
that	  are	  evident	  in	  the	  skin.	  His	  detail	  includes	  an	  account	  of	  the	  change	  in	  thickness	  in	  
the	   lines	   of	   skin,	   including	   the	   appearance	   of	   sweat	   pores	   as	   dots	   that	   give	   a	  
characteristic	   of	   fingerprints.	   He	   provides	   a	   diagram	  of	   patterns	   to	   show	  how	   these	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elements	   might	   be	   analysed	   (see	   figure	   22)	   and	   as	   you	   can	   see,	   these	   are	   also	   an	  
excellence	  source	  for	  an	  artistic	  inperptetation	  of	  identity,	  such	  as	  in	  FingerCodes.	  	  
	  
	  
	  
Figure	   22.	   Diagram:	   Skin	   Ridges	   by	   Faulds,	   H.	   (1905).	   Guide	   to	   Finger-­‐Print	  
Identification,	  pp	  12	  and	  13	  
	  
	  
Fauld’s	   explanation	   of	   dactylography	   helps	   us	   to	   understand	   its	   meaning,	   “as	   a	  
scientific	  laying”	  of	  the	  ridges	  and	  furrows	  in	  both	  fingers	  and	  toes	  and	  as	  a	  reference	  
to	   its	   social	   purpose	   in	   the	   practical	   identification	   of	   heredity	   and	   ethnicity.	   It	   is	   a	  
direct	  study	  of	   imprints,	  whereas	  dactyloscopy	  applies	  to	  the	  direct	   inspection	  of	  the	  
pattern	  in	  fingers	  and	  toes	  themselves,	  an	  important	  note	  when	  considering	  patterns	  
in	  a	  reverse	  or	  “mirror-­‐image”,	  especially	  in	  legal	  cases	  (Faulds,	  1923).	  It	  is	  interesting	  
what	  information	  we	  can	  gain	  from	  a	  fingerprint,	  especially	  as	  fingerprints	  are	  one	  of	  
the	  last	  things	  to	  decompose	  and	  are	  important	  to	  forensic	  science	  particularly	  when	  
substances	  can	  be	  found	  within	  them,	  such	  as	  blood	  or	  other	  chemicals.	  Depending	  on	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the	  type	  of	  friction	  ridge	  flow	  on	  a	  hand	  it	  can	  suggest	  that	  the	  person	  was	  involved	  in	  
manual	   work	   and	   whether	   they	  might	   be	   left	   or	   right	   handed.	   Also	   the	   age	   of	   the	  
person	  can	  be	  estimated	  (Moran,	  2007).	  
	  
These	   fingerprint	   shapes	   became	   part	   of	   Fauld’s	   scientific	   focus	   and	   method	   for	  
analysing	  the	  vast	  number	  of	  diverse	  patterns.	  He	  invented	  a	  syllabic	  index	  arranged	  in	  
alphabetical	  order	  as	  a	  set	  of	  classification	  rules.	  Sir	  Francis	  Galton	  actually	  took	  up	  this	  
subject	   and	   likened	   the	   prints	   to	   that	   of	   reversal	   patterns	   in	   lithography	   and	  
photography.	  
	  
It	  may	  be	  convenient	  when	  marking	  finger	  prints	  with	  letters	  for	  reference,	  to	  use	  
those	   that	   look	   alike,	   both	   in	   a	   direct	   and	   in	   a	   reversed	   aspect,	   as	   they	   may	  
require	  to	  be	  read	  either	  way.	  The	  print	  is	  a	  reversed	  picture	  of	  the	  pattern	  upon	  
the	   digit	   that	  made	   it.	   The	   pattern	   on	   one	   hand	   is,	   as	   already	   said,	   a	   reversed	  
picture	   of	   similar	   pattern	   as	   it	   shows	   on	   the	   other.	   In	   the	   various	   processes	   by	  
which	  prints	  are	  multiplied,	  the	  patterns	  may	  be	  reversed	  and	  re-­‐reversed.	  Thus,	  if	  
a	  finger	  is	  impressed	  on	  a	  stone,	  the	  impressions	  from	  that	  stone	  are	  reversals	  of	  
the	   impression	   made	   by	   the	   same	   finger	   upon	   the	   paper.	   If	   made	   on	   transfer	  
paper	  and	  thence	  transferred	  to	  stone,	  there	  is	  a	  re-­‐reversal.	  There	  are	  even	  more	  
varied	   possibilities	  when	   photography	   is	   employed.	   It	   is	   worth	   recollecting	   that	  
there	  are	   twelve	  capital	   letters	   in	   the	  English	  alphabet	  which,	   if	  printed	   in	  block	  
type,	   are	   unaffected	   by	   being	   reversed.	   They	   are	   A.H.I.M.O.T.U.V.W.X.Y.	   Some	  
symbols	  do	   the	   same,	   such	  as,	  *	  +	   -­‐	  +:	   .	   These	  and	   the	   letters	  H.O.I.X.	  have	   the	  
further	  peculiarity	  of	  appearing	  unaltered	  when	  upside	  down	  (Galton,	  1892).	  
	  
Galton’s	  method	  of	   fingerprint	   classification	  was	  published	   in	   a	  Fingerprint	  Directory	  
(Galton,	   1895)	   and	   describes	   the	   formula	   for	   reading	   patterns	   and	   translating	   them	  
into	   symbols	   using	   ten	   fingers,	   such	   as:	  marking	   an	   arch	   as	   “a”,	   a	   loop	   as	   “I”	   and	   a	  
whorl	  as	  “w”	  obtaining	  a	  formula	  in	  a	  form	  of:	  alw:	  wl,	  II.	  The	  formula	  is	  extended	  by	  
distinguishing	  variations	  of	  loop	  ratio	  and	  direction	  on	  each	  finger,	  including	  additional	  
subscript	   letters	   for	   transitional	   elements	   between	   forms	   of	   pattern	   such	   as	  whorls	  
and	  arches.	  The	  classification	  system	  is	  extensive	   in	   its	  minute	  detail	  and	  notation	  of	  
elements,	   the	   use	   of	   numbers,	   of	   suffixes	   and	   symbols	   allow	   for	   attention	   to	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peculiarities.	   	  The	  directory	  actually	   lists	  300	  sets	  of	  specimen	  notation.	  He	  devised	  a	  
filing	   system	  using	   cards,	   for	   indexing	   the	  printing	   impressions	  of	   each	  hand	  using	   a	  
rolled	  digit	   impression.	  Galton	  preferred	   to	  draw	  symbolic	  pictures	  of	  his	  patterns	   in	  
the	   order	   they	   appear	   as	   impressions,	   to	   restrict	   the	   number	   of	   symbols	   and	   to	  
attribute	  hieroglyphics	   in	   relation	  to	   the	  character	  of	   the	  pattern	   (Galton,	  1891),	   see	  
figure	  23.	  	  
	  
	  
	  
Figure	  23.	  Origin	  of	  Supply	  of	  Ridges	  to	  Patterns	  of	  prints	  of	  right	  hand,	  (Galton,	  1892,	  
p.80)	  
	  
	  
	  
Based	   on	   Galton’s	   prestigious	   classification	   system,	   Sir	   Edward	   Richard	   Henry	  
completed	   his	   own	   classification	   system,	   publishing	   “The	   Classification	   and	   Use	   of	  
Fingerprints”	   (Henry,	  1900)	  that	  was	  adopted	  by	  the	  United	  Kingdom	  Home	  Office	   in	  
1900	   (Figure	   24).	   Subsequently,	   the	   Fingerprint	   Branch	   at	   New	   Scotland	   Yard	   was	  
created	  in	  1901	  using	  the	  Henry	  System	  of	  Fingerprint	  Classification	  (German,	  2014).	  
	  
	   63	  
	  
	  
	  
Figure	   24.	   Classification	   cards,	   The	   Classification	   and	   Use	   of	   Fingerprints,	   Appendix,	  
plate	  2,	  (Henry,	  1900,	  p.80)	  	  	  	  
It	   is	   at	   this	   point	   that	  my	   interests	   in	   history,	   science	   and	   technology	  blend	   into	  my	  
own	  artworks.	  The	  idea	  of	  humanity	  leaving	  traces	  of	  identity	  throughout	  time	  is	  such	  
a	  stirring	  vision	  and	  one	  that	  is	  flooded	  with	  colour	  for	  me,	  as	  I	  think	  back	  to	  the	  finger-­‐
tip	   impressions	   on	   Chinese	   scrolls,	   the	   full	   hand	   prints	   in	   Bengal	   and	   the	   intensive	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scrutiny	  and	  passion	  for	  a	  private	  collection	  of	  perfect	  scientific	  detail.	  Here	  I	  can	  see	  
why	   science	   and	   art	   cross	   over,	   as	   the	   sheer	   beauty	   of	   the	   exact	   detail	   in	   nature	   is	  
applied	  to	  a	  body	  of	  knowledge	  and	  becomes	  merged	  into	  an	  enriched	  artefact.	  Ideas	  
transcend	   into	  new	  concepts	   through	   the	  myriad	  of	   information	  about	   classification,	  
formulas,	  symbols	  and	  systems.	  	  
	  
Development	  of	  the	  artwork	  
	  
It	  is	  all	  so	  simple,	  a	  fingerprint,	  an	  impression	  of	  my	  finger	  –	  the	  printed	  mark.	  Black?	  
Blue?	  Red?	  …	  Yes	  black.	  The	  black	   is	  so	  dense	  and	  dark,	  cold	  and	  strong	  and	  fits	  well	  
with	  the	  definition	  of	  a	  stamp,	  albeit	  a	  life	  printed.	  
	  
With	  these	  reflections	  and	  the	  Identity	  Kit	  sitting	  at	  the	  back	  of	  my	  mind,	  I	  am	  infused	  
with	  fresh	  experience	  and	  ideas	  as	  I	  have	  travelled	  from	  Australia	  to	  the	  United	  States	  
to	   begin	   an	   artist	   residency	   at	   the	   University	   of	   California	   Santa	   Cruz.	   My	   mind	   is	  
occupied	  with	   thoughts	   of	  my	   new	   environment,	  mixed	  with	   feelings	   relating	   to	   the	  
immigration	  procedures	  upon	  entering	   the	   country,	   sharing	  a	   few	   stories	  with	   fellow	  
travellers,	  displaced	  with	  the	  duality	  of	  my	  own	  citizenship	  when	  overseas,	  and	  excited	  
at	  the	  whole	  venture	  ahead.	  
	  
I	   begin	   to	   address	   some	   of	   these	   ideas	   through	   fingerprinting,	   this	   iconic	   symbol	   of	  
humanity,	  unique	  to	  a	  person’s	  identity.	  The	  method	  is	  appropriate	  as	  I	  am	  based	  in	  the	  
printmaking	  workshops,	  with	  studio	  access	  to	  all	  the	  digital	  media	  labs	  and	  art	  school	  
facilities,	   made	   perfect	   by	   the	   presence	   of	   fellow	   artists,	   students	   and	   staff.	   I	   soon	  
produce	   a	   number	   of	   drawings,	   all	   in	   series	   and	   connected	   to	   fingerprints.	   It	   is	  
somewhat	  bemusing	  for	  fellow	  studio	  occupants,	  who	  are	  curious	  about	  such	  simplicity	  
of	  ideas	  and	  basic	  mark	  making,	  but	  I	  keep	  my	  ideas	  under	  wraps	  for	  a	  while	  as	  I	  enjoy	  
their	  critique	  and	  questioning	  of	  my	  intentions…	  
	  
My	  plan	  was	  indeed	  simple	  in	  construction:	  a	  series	  of	  five	  sets	  of	  fingerprint	  drawings	  
that	   each	   go	   through	  a	  process	  of	   change,	   in	   that	   they	  become	  more	  detailed,	  with	  
information	   in	   the	  guise	  of	   codes	   through	  mark	  making,	   text	  and	  collage.	  Each	   layer	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had	   some	   significance	   to	   the	   overall	   construction	   and	   contributed	   ideas	   to	  mapping	  
identity.	   I	   decided	   upon	   a	   set	   of	   rules,	   information	   guidelines,	   using	   the	   following	  
references	  as	  content:	  
	  
The	  laws	  of	  Simplicity	  (Maeda,	  2006)	  	  
Personal	  letter	  (J.	  Cherry,	  Pers.	  Comm.	  2010).	  jl	  
Proof	  of	  Citizenship,	  (Australian	  Passport,	  2010)	  ausp	  
Armchair	  Traveler	  (Woodward,	  2010)	  nytp	  
Magic	  by	  Numbers	  (Gilbert,	  2010)	  nytn	  
Book	  Reviews	  (“Book	  Reviews,”	  2010)	  nytx	  
Financial	  Stock	  Index	  (“Stocks	  and	  Shares,”	  2010)	  num	  
Telephone	  Index	  (Santa	  Cruz	  Local	  Telephone	  Directory,	  2010)	  sctd	  
Additional	  Sketches:	  Alphabet,	  Numbers	  1-­‐10,	  Patterns	  and	  Brushes	  abc,	  num	  
	  
The	  series	  of	  drawings	  were	  developed	  with	  layer	  upon	  layer	  of	  content	  derived	  from	  
elements	   of	   the	   above	   references,	   either	   as	   rewritten	   text,	   collage	   or	   pattern	   and	  
influenced	  by	  Meada’s	  Laws	  of	  Simplicity	  as	  a	  formula	  for	  keeping	  things	  simple.	  The	  
sketches	  were	  scanned	  at	   intermittent	  stages	  to	  create	  a	  new	  compositional	   layer	  to	  
be	  embedded	  and	  constructed	  in	  the	  final	  artworks	  of	  FingerCodes	  FC01	  –	  FC15.	  The	  
classification	  of	  the	  process	  was	  as	  follows:	  
	  
FingerCodes	  Series	  FC01-­‐FC15	  
Lithographs	  FCL01-­‐	  FCL10	  
Drawings	  collected	  as	  3	  sketchbooks	  (SKI,	  SK2,	  SK3):	  	  
SK1	  (FFP	  1-­‐5:	  FPA	  1-­‐5:	  FPI	  1-­‐5)	  
SK2	  (LN1	  1-­‐5:	  NCO	  1-­‐5:	  Pat	  1-­‐5)	  
SK3	  (BM	  1-­‐15)	  	  
Miscellaneous:	  As	  listed	  above	  as	  content	  
	  
Figure	   25,	   FC03	   shows	   the	   compositional	   layers	   that	   can	   be	   compared	   to	   the	   final	  
artwork	   as	   shown	   at	   the	   beginning	   of	   this	   chapter	   (Figure	   18).	   The	   grid	   shows	   the	  
actual	  elements	  that	  were	  used	  to	  create	  the	  artwork.	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Figure	  25.	  Compositional	  Layers	  of	  FC03	  with	  system	  grid	  above.	  
	  
Each	  artwork	   in	  the	  series	  FC01-­‐15	  has	  a	  very	  different	   feel,	   to	  reflect	  the	  aspects	  of	  
identity	   that	   I	   wanted	   to	   reveal.	   The	   embedded	   layers	   of	   content	   are	   aesthetically	  
placed	  to	  build	  a	  ‘tapestry’	  of	  interwoven	  constructs	  and	  personal	  artefacts.	  As	  you	  can	  
see	  in	  figure	  26	  (below)	  the	  final	  work,	  FC02,	  reveals	  part	  of	  a	  personal	  letter	  with	  two	  
large	  fingerprints	  dominating	  the	  whole	  piece.	  
	  
	  
	  
Figure	  26.	  FC02	  shown	  with	  system	  grid	  showing	  the	  compositional	  elements.	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The	  selection	  of	  content	  and	  references	  were	   important	   for	  the	   language,	  codes	  and	  
final	   coding	   of	   the	   classification	   of	   process	   in	   making	   the	   prints.	   The	   codes	   de-­‐
personalise	   the	  works	   in	   the	  sense	   that	   the	   immediate	  ownership	  of	   the	  work	   is	  not	  
evident,	  allowing	  the	  viewer	  to	  come	  closer,	  take	  a	  second	  look	  and	  engage	  with	  the	  
image.	   	   Hidden	   elements	   are	   masked	   or	   peeping	   through.	   In	   that	   sense,	   personal	  
ownership	   dictates	   access,	   much	   like	   a	   diary	   or	   journal	   that	   only	   over	   time	   reveals	  
knowledge	   about	   the	   author,	   or	   a	   fading	  memory,	   or	   information	   that	   is	   no	   longer	  
precious	   to	   the	   owner.	   What	   stands	   firm	   in	   each	   work	   are	   the	   fingerprints,	   the	  
overriding	   key	   to	   the	   identity	   that	   is	   reaffirmed	   with	   further	   evidence	   of	   personal	  
artefacts,	  clues	  to	  authorship	  and	  seals	  of	  authenticity	   (Figure	  27).	   	  Additional	   to	  the	  
codes	  mentioned	  above	  are	  all	  the	  other	  elements:	  
	  
• Fingerprints:	  Direct	  impressions	  and	  scanned	  images	  (authentication,	  security)	  
• Brush	  marks	   (tool	  base	  of	  handmade	  brushes	  to	  differentiate	  physical	   textures	  
and	   effects	   between	   analogue	   and	   digital	   relationships,	   such	   as	   photographic	  
and	  scanned	  images)	  
• Texts:	  Fragmented	  verses	  subjective	  interpretation,	  or	  full	  text	  and	  direct	  	  
• Quotes	  (typed	  and	  hand	  written	  language)	  
• Computer	  programming	  language	  	  
• Structures:	  Visible	  or	  hidden,	  organisational	  systems	  (grids,	  circles,	  patterns)	  	  
• Visual	   coding,	   as	   in	   the	   process	   of	   layering	   artifacts	   aesthetically	   (pattern,	  
texture,	  shape)	  
	  
	  
	  
Figure	  27.	  FC04,	  Part	  of	  the	  FingerCodes	  Series	  (Gates-­‐Stuart,	  2010)	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A	  series	  of	   lithographs,	  FCL01-­‐FCL10,	  was	  also	  produced	  to	  signify	  coded	   information	  
and	  to	  accompany	  the	  FingerCode	  ‘Portraits’.	  The	  drawn	  grids	  and	  patterns	  (Figure	  28)	  	  
represent	   information	  processed	  digitally	  and	  can	  be	  exhibited	  as	  a	  single	  artwork	  or	  
grouped	  much	  like	  clusters	  of	   information	  or	  database.	   I	  would	   like	  to	  think	  that	  this	  
series	   reflects	   the	  discourse	   in	   the	  studio,	   the	   information	  exchanged	   in	   response	   to	  
the	  making	  of	  the	  works	  and	  the	  ‘intertextuality’	  of	  knowledge	  between	  audience	  and	  
artist	  in	  the	  convergence	  of	  forming	  new	  identities.	  
	  
	  
	  
Figure	  28.	  FCL01,	  FingerCodes	  Lithographic	  Series	  (Gates-­‐Stuart,	  2010)	  
	  
	  
Those	  connections	  in	  the	  studio	  were	  an	  important	  part	  of	  the	  process	  of	  making	  the	  
work,	   as	   they	   enabled	   me	   to	   think	   about	   how	   other	   people	   might	   construct	   their	  
visual	   identity	   through	   this	  method	  of	  using	   fingerprints	  and	  how	   the	   images	  would	  
look.	  It	  was	  a	  vibrant	  creative	  space,	  as	  Richard	  Wohlfeiler	  describes:	  
	  
Seeing	  Eleanor	  in	  the	  studio	  several	  times	  each	  week	  gave	  me	  the	  opportunity	  to	  
observe	  the	  variety	  of	  processes	  she	  employed	  on	  the	  way	  to	  developing	  her	  ideas	  
into	  their	  final	  embodiment	  as	  prints.	  In	  significant	  ways,	  it’s	  a	  privilege	  to	  be	  able	  
to	  see	  an	  artist’s	  work	  evolve	  and	  come	  together,	  because	  often	  our	  experience	  of	  
a	  work	  of	  visual	  art	  is	  only	  in	  its	  completed	  form,	  which	  can	  have	  the	  misleading	  
consequence	  of	  giving	  art	   the	   identity	  of	  a	   commodity	  product	  rather	   than	  as	  a	  
manifestation	  of	  a	   variety	  of	   kinds	  of	   thinking.	  By	  giving	   importance	   to	   chance,	  
intuition,	   irrationality,	   enjoyment	   and	   feeling,	   the	   ways	   in	   which	   the	   creative	  
activity	   of	   visual	   thinking	   productively	   expands	   the	   category	  of	   “thought”	  
augments	   the	   possibilities	   of	   conceptual	   discourse	   beyond	   conventional	  
expectations	   of	   rationality	   and	  conventions	   of	   certain	   logical	   procedures.	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Eleanor’s	   sense	   of	   the	   relationships	   among	   concepts	   and	   processes	   is	   evident	  
through	   her	   use	   of	   materials	   and	   sources	  and	   the	   many	   transformations,	  
deconstructions,	   combinations,	   and	   recombinations	   that	   these	   undergo	   as	   she	  
builds	  the	  work…	  (Wohlfeiler,	  2010).	  
	  
The	  full	  collection	  of	  FingerCodes	  works,	  originating	  from	  the	  residency,	  were	  brought	  
together	   to	   be	   exhibited	   at	   the	  Mary	   Porter	   Sesnon	   Gallery	   alongside	   the	   students	  
exhibition,	   (Inter)	  Contextual	  Affairs	   (UC	  Santa	  Cruz,	  2010).	   It	  was	   important	  that	  the	  
science	  was	  also	  seen	  to	  be	  a	  part	  of	  the	  work	  in	  referencing	  finger	  printing	  to	  issues	  of	  
identity	   and	   classification,	   so	   I	   gave	   a	   public	   lecture	  on	  my	   research	   (Figure	   29)	   and	  
included	   the	   background	   sketches	   in	   the	   exhibition	   along	  with	   an	   exhibition	   poster-­‐
catalogue.	  
	  
	  
	  
Figure	  29.	   (Left)	  Professor	  Jimin	  Lee	   introducing	  Gates-­‐Stuart’s	  presentation	  at	  UCSC,	  
2010	  (Right)	  Lecture	  Slide	  showing	  FingerCode	  fingerprints	  and	  sketches.	  
	  
	  
It	  seemed	  fitting	  that	  the	  exhibition	  should	  be	  shown	  in	  a	  science	  environment	  and	  it	  
was	   successfully	   accepted	   at	   the	   Commonwealth	   Scientific	   and	   Industrial	   Research	  
Organisation’s	   (CSIRO) Discovery	  Centre	   in	  Canberra	   to	  be	  exhibited	  during	  National	  
Science	  Week.	   This	  was	   an	   excellent	   opportunity	   to	   capture	   the	   science	   community	  
and	   the	   general	   public,	   including	  media	   attention,	   for	   communicating	   the	   science	   in	  
the	  work.	  As	  I	  said	  in	  an	  interview	  at	  the	  time:	  	  
 
In	   the	   Finger	   Codes	   series,	   my	   images	   use	   information	   and	   data	   relating	   to	  
citizenship	   and	   society,	   mapping	   references,	   classification	   systems	   and	   code	   in	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visual	   transcripts…	   science	   is	   an	   important	   link,	   and	  my	   interests	   in	   science	   lay	  
with	   communicating	   scientific	   information—interpreted	   as	   visual	   artefacts.	  
(Gates-­‐Stuart	  &	  Wohlfeiler,	  2011a)	  
	  
The	  poster-­‐catalogue	  included	  some	  interesting	  references	  to	  the	  works,	  particularly	  a	  
contribution	   from	   Professor	   Norman	   Locks,	   UCSC	   Chair	   of	   Arts	   who	   had	   taken	   an	  
interest	   in	  my	  research.	  The	  mapping	  of	   languages	   in	  FingerCodes	  had	  been	  a	  strong	  
association	   for	   him	   in	   his	   own	   work	   through	   mapping	   stories	   of	   daily	   lives	   and	   his	  
autobiographical	  history,	  presented	  through	  his	  photographic	  artworks.	  He	  wrote:	  
	  
Examples	  of	   complexity	   in	  our	   lives	  are	  endless,	  particular	   to	  our	  own	  existence,	  
continually	  related	  in	  our	  own	  stories	  about	  our	  history	  and	  our	  experiences.	  While	  
the	   details	   of	   our	   histories	   vary	   we	   share	   being	   human.	   Eleanor	   Gates-­‐Stuart	  
creates	   panoramas	   that	   reflect	   the	   natural	   complexity	   of	   our	   lives	   and	   the	  
languages	   we	   use	   to	   express	   ourselves.	  She	   strives	   to	   commit	   seemingly	  
specialized	  languages	  to	  the	  same	  page.	  (Locks,	  2011)	  
	  
Whilst	   Locks	   had	  made	   a	   connection	   to	   narrative	   and	   the	   code	   of	   language	   via	   the	  
textual	  elements	  and	  symbol	  in	  the	  work,	  it	  was	  also	  interesting	  to	  see	  Professor	  Jimin	  
Lee’s	   catalogue	   reference	   to	   the	   reversal	   of	   meaning	   with	   fingerprints,	   in	   that	   the	  
playful	  aesthetics	  and	  abstraction	  of	  art	  take	  on	  the	  role	  of	  fingerprint	  identity.	  	  
	  
While	  the	  fingerprints	  may	  be	  an	  individual	  expression	  of	  identity,	  the	  layering	  of	  
personal	  drawings,	  images,	  and	  brush	  marks	  creates	  her	  own	  very	  human	  identity	  
code.	  Thus	   the	  usual	   roles	  are	   reversed,	  and,	   in	  Gates-­‐Stuart’s	  work,	  fingerprints	  
become	   more	   an	   abstract	   element	   and	   the	   personal	   marks,	   drawings,	   brush	  
strokes,	  and	  so	  on	  become	  the	  true	  fingerprint.	  (	  Lee,	  2011)	  
	  
An	  article	  by	  arts	  critic,	  Helen	  Musa,	  had	  picked	  up	  on	  my	  references	  to	  the	  articles	  in	  
the	   New	   York	   Times,	   such	   as	   ‘Magic	   by	   Numbers’,	   and	   the	   complex	   integrated	  
structures	   seen	   in	   passports	   and	   the	   link	   to	   mathematics	   and	   data	   relating	   to	  
citizenship,	  mapping	  references,	  classification	  systems,	  and	  numerical	  symbols:	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While	  considered	  by	  some	  viewers	  to	  be	  cerebral	  (indicated	  by	  the	  large	  number	  of	  
scientists	   who	   attended	   her	   CSIRO	   opening),	   Gates-­‐Stuart’s	   codes	   are	   no	   more	  
demanding	  than	  a	  representation	  of	  identity	  in	  many	  paintings.	  But	  her	  work	  is	  an	  
expression	  of	  humanity	  rather	   than	  a	   Jean-­‐Michel	  Basquiat	   like	  assault	  on	  social	  
conditions	   and	   Western	   power	   structures,	   though	   the	   use	   of	   words,	   letters,	  
numerals,	  logos	  and	  map	  symbols	  may	  suggest	  a	  parallel.	  
	  
In	   FC04,	   a	   huge	   thumbprint	   dominates	   when	   viewed	   from	   afar,	   while	   smaller	  
fingerprints	  appear,	  overlaid	  with	  nonsequential	  decimal	  numbers,	  overlaid	  again	  
with	  mathematical	   equations,	   sharp	   and	   dollar	   signs,	   numerical	   sequences,	   and	  
alphabetical	   arrangements	   like	   ‘xxx’	   that	   have	   significance	   in	   contemporary	  
culture.	   Several	   layers	   beneath	   are	   incoherent	   flashes	   of	   sentences,	   not	   to	   be	  
understood	  but	  to	  be	  sensed.	  	  
	  
In	   the	  vividly	   coloured	  FC09,	  dominated	  by	  oranges	  and	  yellows,	   the	  artist	  plays	  
more	  alphabetical	  games,	  while	   in	  FC02	  snatches	  of	  words	   like	   ‘family’	  and	  ‘ABC	  
Radio’	   explode	   in	   a	   riotous	   cacophony	   of	   colours	   from	  magenta	   to	   the	   deepest	  
green.	   One	   of	   the	   most	   dramatic	   prints	   is	   FC03,	   in	   which	   three	   fingerprints,	  
perhaps	   indicating	   the	   human	   condition,	   override	   random	   computer	   printouts	  
rendered	  in	  subtle	  gradations	  of	  blue	  and	  violet.	  
	  
There	  are	  several	  ways	  of	  approaching	  Gates	  Stuart’s	  art	  –	  one	  is	  to	  surrender	  to	  
the	  rich	  palette	  of	  colours	  and	  fragments;	  another	  is	  to	  attempt	  to	  crack	  the	  code.	  
In	   doing	   so	   there	   is	   a	   problem,	   as	   the	   clamour	   of	   colours	   and	   ideas	   render	   the	  
codes	   hard	   to	   read.	   Yet	   these	   prints	   suggest	   a	   new	   way	   of	   looking	   at	   human	  
experience,	   capturing	   as	   they	   do	   ephemeral	   elements	   like	   time,	   memory	   and	  
words,	  spoken	  then	  gone.	  (Musa,	  2011a)	  
	  
Similarly,	   another	   reporter	  wrote	   a	   description	   of	  me	   as	   both	   ‘artist	   and	   a	   scientist’	  
and,	  at	   the	   time	  of	   the	  published	  article,	   I	  wondered	   if	   she	   thought	   I	  was	  a	   scientist	  
making	  art	  rather	  than	  an	  artist	  making	  work	  informed	  by	  science.	  It	  was	  an	  fascinating	  
idea	  and	  one	   that	  provoked	  some	  humour	   in	  my	  PhD	  mid-­‐semester	  presentation,	  as	  
we	  discussed	  the	  interchange	  of	  both	  disciplines	  converging	  in	  science	  communication	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and	  the	  advantages	  of	  the	  artist	  working	  in	  this	  intersection.	  The	  article	  at	  least	  aided	  
this	  discussion:	  
	  
Gates-­‐Stuart	   is	  both	  artist	  and	  scientist:	  a	  printmaker	  who	  researches	  within	  the	  
area	  of	  information	  communication	  technology.	  
	  
The	   thesis	   behind	   this	   work	   is	   a	   scholarly	   and	   complex	   mix	   of	   science	   and	  
sociology,	  so	  it's	  probably	  fitting	  that	  Australia's	  premier	  scientific	  research	  body	  is	  
hosting	  this	  exhibition,	  the	  result	  of	  a	  visiting	  artist	  residency	  at	  the	  University	  of	  
California,	  Santa	  Cruz.	  
	  
While	   the	   artist's	   thesis	   is	   scientific,	   her	   process	   is	   creative.	  Many	   iterations	   of	  
fingerprints,	  and	  various	  marks	  including	  letters	  and	  numbers	  from	  diverse	  sources	  
such	   as	   passport	   encodings,	   personal	   writings	   and	   computer	   programming	  
language	   are	   firstly	   fashioned	   by	   hand	   on	   individual	   papers,	   coalesced	   using	  
digital	  technologies	  and	  then	  printed	  as	  lithographs,	  ink-­‐jet	  prints	  and	  monoprints.	  
	  
These	   techniques	   result	   in	   a	   tremendous	   variety	   of	   patterns	   and	   grids	   that	   are	  
most	  successful	   in	  the	  hand-­‐printed	  lithographs	  (25	  cm	  x	  67	  cm)	  and	  monoprints	  
(30	  cm	  x	  21	  cm	  and	  11	  cm	  x	  8	  cm).	  Occasionally,	  in	  the	  larger,	  ink	  jet	  prints	  (112	  
cm	  x	  224	  cm),	   the	  overlay	  of	  patterning	   is	   so	  dense	   that	   it	  obscures	   the	  process	  
that	   makes	   these	   works	   so	   interesting	   and	   reduces	   an	   often	   brilliant	   pattern	  
palette	  to	  an	  opaque	  smudge.	  
	  
This	   is	   a	   small	   quibble,	   but	   it	   speaks	   to	   a	   general	   difficulty	   that	   can	   arise	  when	  
cerebral	   theses	   and	   complex	   processes	   are	   employed	   in	   the	   production	   of	   two-­‐
dimensional	  artworks:	  the	  difficulty	  lies	   in	  ensuring	  that	  the	  complexity	  supports,	  
rather	  than	  supresses	  artistic	  outcomes	  (Wawrzynczak,	  2011)	  
	  
A	   surprising	   contact	   came	   from	   the	   exhibition	   at	   the	   Discovery	   Centre	   in	   that	   I	  
interacted	   with	   the	   leading	   Australian	   Federal	   Police	   fingerprint	   expert,	   Geoffrey	  
Farncomb	  who	  had	   seen	   the	  exhibition	   and	  wanted	   to	  meet	  with	  me	   to	  discuss	   the	  
artworks.	  His	  feedback	  and	  appreciation	  of	  the	  work	  was	  informative,	  in	  fact	  he	  asked	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to	  have	  a	  photograph	  taken	  for	  his	  own	  collection	  of	  Fingerprint	  artworks	  (Figure	  30).	  	  
	  
	  
	  
Figure	  30.	  Australian	  Federal	  Police	   fingerprint	  expert,	  Geoffrey	  Farncomb	  examining	  
the	   FingerCode	   artwork,	   FC11	   with	   artist,	   Eleanor	   Gates-­‐Stuart	   at	   the	   CSIRO	  
Discovery	  Centre,	  2011.	  	  
	  
	  
It	   was	   good	   to	   catch	   up	   with	   you	   and	   discuss	   various	   snippets	   of	   information	  
regarding	   your	   use	   of	   the	   fingerprint	   image	   as	   a	   background	   for	   your	   colourful	  
artworks.	   I	   am	   always	   interested	   in	   the	   fingerprint	   as	   an	   art	   form	   and	   have	  
constantly	  collected	  much	   information	   from	  the	  media,	   including	  advertisements	  
in	   the	   newspaper	   -­‐	  magazines,	   television,	   billboards,	   posters	   and	  how	   these	   are	  
used	   throughout	   society	   in	   a	   commercial	  world	   and	  what	   they	  mean.	   I	   am	  also	  
interested	   in	   the	   behind	   the	   scenes	  work,	   and	   intend	   to	   research	   the	  Why?	  and	  
How?	  the	  fingerprint	  images	  are	  used.	  It	  is	  always	  interesting	  to	  see	  artwork	  first	  
hand	   as	   I	   have	   not	   had	   this	   opportunity	   before,	   only	   what	   I	   have	   seen	   on	   the	  
internet	  (G.	  Farncomb,	  AFP	  Expert,	  Pers.	  Com.	  2011).	  
	  
The	  exhibition	  at	  the	  CSIRO	  Discovery	  Centre	  was	  deemed	  by	  the	  organisation	  to	  be	  
successful	   in	   bring	   the	   works	   to	   public	   attention	   because,	   during	   National	   Science	  
Week,	  a	  record	  audience	  of	  around	  10,	  000	  visitors	  had	  been	  through	  the	  exhibition	  as	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part	   of	   the	   activities	   of	   the	   Centre,	   and	   seen	   the	   artworks.	   The	  majority	   of	   visitors	  
were	  school	  children	  and	  it	  was	  good	  to	  see	  their	  reaction	  to	  the	  pictures	  and	  answer	  
questions	   about	   the	  work.	   This	   gave	  me	   the	   idea:	   Can	   this	  method	   of	   representing	  
identity	  translate	  to	  identity	  construction	  with	  the	  public?	  In	  particular	  with	  children,	  
having	  seen	  their	  interest	  in	  the	  fingerprints?	  
	  
Research	  Question	  1:	  	  
Can	   the	   notion	   of	   identity,	   through	   a	   fingerprint,	   elicit	   personal	   expressions	   of	   self-­‐
identity?	  
	  
Workshops	  on	  FingerCodes	  
	  
Thinking	   through	   the	   idea	   of	   children	   working	   with	   fingerprints	   in	   constructing	   an	  
identity	  of	   their	  own,	   I	   started	  from	  a	  basis	  of	   reflecting	  on	  my	  own	  work	  and	  how	  I	  
had	  enjoyed	  using	   the	   layers	  of	  words	  and	   images	   in	   the	  construct	  of	  my	   identity	   in	  
FingerCodes.	   I	  decide	  that	  a	  model	  of	  using	  simple	  stencils	  and	  text	  brought	  together	  
as	  a	   ‘map’	  would	  be	  an	   interesting	   idea	  to	  try	  out	  with	  children	  as	   it	  would	   limit	   the	  
range	  of	  potential	  elements	  with	  such	  a	  broad	  concept.	  	  
	  
Through	   the	   help	   of	   the	   eleven-­‐year	   old	   twin	   daughters	   of	   a	   friend	   (who	   was	   very	  
happy	   for	   the	  girls	   to	  participate	   in	  my	  project),	   I	  had	   the	  opportunity	   to	   run	  a	  pilot	  
study	   for	   a	   proposed	   children’s	   workshop:	   'Mapping	   Identities	   -­‐	   Self	   Portraits'	   (a	  
working	  title	  at	  the	  time).	  We	  had	  a	  great	  session,	  particularly	  as	  the	  girls	  were	  familiar	  
with	  my	  'FingerCodes'	  images,	  having	  been	  to	  the	  exhibition.	  I	  discussed	  the	  idea	  of	  a	  
children’s	   workshop	   with	   them,	   brainstorming	   ideas	   and	   generally	   seeing	   how	   they	  
might	  understand	  the	  overall	  project.	   I	  wanted	  to	  test	  whether	  this	  age	  group	  would	  
be	   able	   to	  work	  with	  words	   and	   images	   as	  well	   as	   fingerprints,	   to	   create	   images	   of	  
their	   identity.	   The	   girls	   were	   quickly	   into	   grouping	   words,	   thinking	   up	   images	   for	  
stencils	  and	  sketching	  their	  own	  fun	  icons.	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We	  kept	  the	  images	  simple,	  knowing	  that	  we	  were	  working	  towards	  stencils	  and	  text.	  
The	   focus	   was	   very	   much	   on	   identity	   and	   how	   we	   could	   create	   an	   artwork	   that	  
illustrated	  their	  personality.	  We	  did	  not	  get	  on	  to	  any	  actual	  stamping,	  finger	  or	  hand	  
printing	   as	   this	   was	   a	   short	   experimental	   workshop	   and	   seen	   as	   a	   pilot	   study	   and	  
preparation	  for	  a	  future	  children’s	  workshop.	  The	  girls	  quickly	  listed	  many	  words	  that	  
described	   themselves	   and	   used	   sticky	   notes	   to	   assemble	   them	   into	   order	   of	   their	  
preferences	   (Figure	   31).	   Instinctively	   they	   selected	   different	   colour	   notes	   to	   group	  
matched	   sections	   and	   added	   drawings	   to	   illustrate	   their	   activites	   or	   personal	  
belongings.	   Their	   lists	   were	   very	   much	   about	   their	   likes	   and	   dislikes	   and	   emotions.	  
Although	  they	  worked	  seperately	  they	  combined	  their	  results	  (Table	  2).	  
	  
Table	  2:	  Sticky	  Note	  lists	  
	  
Angry	   Nice	  Words	   Personality	  	   Favourite	  
Things	  
Dislikes	  and	  
Likes	  
Unkind	   Pretty	   Trusting	   Chocolate	   Music	  
Mean	   Honest	   Observant	   Pets	   Lollies	  
Rude	   Nice	   Funny	   Animals	   Brother	  
Sarcastic	   Loveable	   Caring	   Roses	   Pets	  
Smelly	   Cheeky	   Gossip	  Girl	   Music	   Animals	  
Bossy	   Kind	   Mean	   Books	   Sisters	  
Lazy	   Funny	   Honest	   Ice	  Cream	   	  
OMG	   Smart	   Sweet	   Motorbikes	   	  
	   Observant	   Kind	   Snakes	   	  
	   Trusting	   Smart	   TV	  Shows	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Figure	  31.	  Arranging	  the	  sticky	  notes	  and	  adding	  drawings	  
	  
	  
After	  the	  brainstorming,	  and	  the	  grouping	  of	  words	  and	  sketches,	  each	  child	  created	  a	  
picture	  of	  their	  identity	  (Figures	  31	  and	  32).	  There	  was	  no	  template	  to	  follow	  and	  they	  
were	   free	   to	   express	   themselves	   as	   they	   wished.	   (I	   removed	   the	   names	   from	   the	  
drawings	   for	   the	   pupose	   of	   this	   thesis	   although	   each	   child	   felt	   having	   their	   name	  
present	  on	  the	  drawing	  was	  important).	  
	  
	  
	  
Figure	  32.	  Individual	  identity	  drawing,	  Child	  1	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Figure	  33.	  Individual	  identity	  drawing,	  Child	  2	  
	  
	  
It	   is	   an	   interesting	   result	   to	   see	   the	   difference	   in	   the	   two	   drawings	   by	   the	   girls	   and	  
although	   they	   grouped	   their	   brainstorming	   results	   together,	   the	   format	   and	   style	   of	  
each	  drawing	  is	  very	  different.	  	  
	  
Given	  that	  we	  did	  not	  use	  any	  fingerprinting	  for	  this	  pilot	  study	  the	  results	  did	  not	  add	  
to	  any	  actual	  analysis	  of	  construction	  of	  identity	  through	  the	  use	  of	  fingerprints,	  but	  it	  
was	  very	  useful	   in	  considering	  how	  I	  might	   frame	  questions	   for	  children’s	  workshops	  
and	   to	   consider	   the	  method	  of	   approach.	   Looking	   at	   the	  way	   the	   twins	   approached	  
their	  brainstorming	  and	  seeing	  their	  enthusiasm	  to	  write	  about	  themselves,	  I	  realised	  
that	  relationships	  and	  words	  were	  also	   important	   to	  their	   identity	  and	  a	  key	  to	  their	  
stories	  in	  picture	  making.	  
	  
Given	   the	   importance	   of	   relationships	   in	   children’s	   lives	   and	   the	   self-­‐esteem	   and	  
confidence	   needed	   to	   express	   emotion	   publically,	   I	   found	   Pinto	   and	   Bombi’s	   (2008)	  
research	  paper	  interesting	  as	  they	  state:	  
	  
The	   poor	   models	   of	   interpersonal	   relationships	   expressed	   by	   younger	   children	  
could	   be	   (at	   least	   in	   part)	   a	   function	   of	   their	   linguistic	   limitations.	   The	   above	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considerations	   have	   led	   us	   to	   reconsider	   drawing	   as	   an	   alternative	   means	   of	  
expression,	   to	   complement,	   if	   not	   substitute,	   verbal	   tools	   in	   the	   assessment	   of	  
children’s	   representation	   of	   relationships.	   Drawing	   requires	   different	  
representational	  abilities	  from	  verbal	  language,	  and	  reduces	  the	  risk	  of	  an	  overlap	  
between	  concepts	  and	  expressive	  limitations.	  (Pinto	  &	  Bombi,	  2008,	  p	  124)	  	  	  
	  
Pinto	  and	  Bombi’s	  research	  study	  claims	  that	  even	  if	  children	  struggle	  with	  language,	  
the	  use	  of	  graphic	  and	  linguistic	  approaches	  are	  successful	  in	  capturing	  and	  describing	  
their	   relationships.	   This	   confirmed	   my	   approach	   to	   use	   a	   method	   of	   words	   and	  
painting	   for	   the	   children’s	   workshop	   in	   enabling	   them	   to	   express	   aspects	   of	   their	  
personality	  through	  a	  fingerprint	  story.	  It	  would	  build	  on	  the	  brainstorming	  technique	  
in	  the	  pilot	  study	  and	  have	  a	  stronger	  focus	  on	  using	  drawings	  in	  context	  of	  creating	  a	  
picture	  of	  themselves	  with	  fingerprint	  as	  a	  tool,	  much	  like	  a	  brush.	  In	  a	  study	  that	  looks	  
at	   the	   use	   of	   children’s	   drawing	   activities	   in	   sketchbooks	   (Hawkins,	   2002)	   the	   focus	  
was	   on	   the	   child’s	   “acts	   of	   identification	   through	   drawing”	   and	   their	   creative	  
expression	  of	  self	  representation.	  He	  concludes	  with	  an	  apt	  statement:	  	  
	  
The	  richness	  provided	  by	  the	  children,	  the	  drawings	  and	  the	  theory	  opens	  to	  new	  
possibilities	   for	   research	   into	   drawing,	   and	   art	   and	   identity	   in	   early	   years	   of	  
education.	   It	  might	  also	   lead	  us	   to	  ask	  new	  questions	  about	  how	  we	  might	  help	  
each	   other	   as	   we	   strive	   to	   develop,	   sustain	   and	   enrich	   our	   senses	   of	   self	   and	  
identity	  in	  the	  twenty	  first	  century	  (Hawkins,	  2002,	  p	  218).	  
	  
His	  comment	  relating	  to	  ”Identity	  is	  to	  be	  understood	  as	  present	  and	  called	  into	  being	  
through	   drawing	   rather	   than	   as	   existing	   elsewhere	   and	   pictured,	   expressed	   or	  
represented	   by	   drawing”	  was	   an	   important	   aspect	   of	   the	   planned	  workshop,	   in	   that	  
the	  drawings	  would	  be	  created	  on	  site,	  amongst	  other	  children	  and	  in	  a	  fun	  and	  playful	  
environment.	   The	   workshop	   method	   was	   intended	   to	   stimulate	   ideas	   about	  
themselves,	  be	  interactive	  in	  gathering	  ideas	  and	  to	  look	  at	  other	  children	  in	  thinking	  
about	  themselves.	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Workshop	  1	  
	  
The	  workshop	  was	  held	  in	  10	  November	  2012,	  at	  Questacon,	  the	  National	  Science	  and	  
Technology	  Centre	  in	  Australia,	  having	  completed	  the	  pilot	  study	  with	  the	  help	  of	  the	  
twins	  and	  successfully	  receiving	  university	  ethics	  approval	  for	  my	  study:	  How	  Can	  The	  
Notion	   of	   Identity,	   Through	   a	   Fingerprint,	   Elicit	   Personal	   Expressions	   of	   Self-­‐Identity?	  
(Protocol:	  2012/012	  –	  see	  Appendix).	  The	  purpose	  of	  the	  workshop	  was	  provided	  in	  an	  
information	  sheet	  sent	   to	   interested	  families	  via	   the	  Friends	  Lounge	  at	  Questacon.	   It	  
stated:	  
	  
My aim is to identify, and evaluate the effectiveness of the value and significance 
of fingerprint mapping pictures to a non-specialist community in the form of a 
children’s activity workshop, to be held at Questacon. The children will enjoy such 
an activity, express themselves freely and find the workshop a learning 
experience. The focus age range is 10 – 12 years old but the workshop is not 
exclusive as other family siblings may wish to join in. 
 
The	  group	  consisted	  of	  10	  children	  of	  a	  mixed	  age	  range	  and	  gender	  (See	  table	  3).	  The	  
parents	  brought	  their	  child	  to	  the	  workshop	  and	  either	  chose	  to	  stay	  or	  were	  happy	  to	  
leave	   them	  with	   the	  other	  children.	  The	   room	  at	  Questacon	  was	  set	  up	  with	  several	  
tables	  and	  chairs	  with	  large	  white	  boards	  on	  the	  walls	  that	  we	  could	  use.	  
	  
Table	  3:	  Group	  age	  range	  
 
WORKSHOP	  1	  –	  10.11.2012	  
	   1	   2	   3	   4	   5	   6	   7	   8	   9	   10	  
Age	   12	   12	   8	   9	   11	   11	   8	   6	   5	   9	  
M/F	   F	   F	   M	   F	   M	   F	   M	   F	   F	   F	  
	  
The	  process	  of	  the	  workshop	  was	  as	  follows:	  
	  
• Talk	  to	  the	  group	  about	  what	  we	  were	  going	  to	  do	  in	  the	  workshop	  and	  how	  long	  
we	  would	  be	  working	  together	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• Start	  with	  a	  fun	  activity	  to	  draw	  each	  other	  	  
• Group	  chat	  about	  fingerprinting	  and	  its	  meaning	  in	  science,	  showing	  a	  couple	  of	  
pictures	  relating	  to	  fingerprints,	  relief	  bock	  fingerprint	  patterns	  and	  silicon	  finger	  
casts	  showing	  skin	  impressions.	  	  
• Activity	  I:	  Write	  down	  words	  and	  use	  simple	  drawings	  on	  paper	  and	  sticky	  notes	  
to	  describe	  yourself.	  Post	  these	  on	  the	  whiteboards.	  
• Group	  chat	  about	  how	  we	  might	  use	  these	  ideas	  to	  create	  a	  new	  drawing	  that	  is	  
about	  themselves,	  painting	  with	  brushes	  and	  using	  fingerprints	  on	  canvas	  board	  
• Activity	  2:	  Construct	  the	  artwork	  
• Record	  their	  views	  about	  their	  painting	  from	  a	  set	  of	  prepared	  questions	  
• Document	  the	  paintings	  and	  give	  them	  to	  each	  child	  as	  a	  gift	  
	  	  
The	  initial	  discussion	  of	  the	  workshop	  was	  an	  interactive	  group	  session	  as	  I	  discussed	  
with	   the	   children	   the	   science	   about	   fingerprinting	   and	   showed	   them	   a	   couple	   of	  
images	   of	   identification	   prints	   and	   scientific	   photographs	   of	   skin	   ridges.	   This	   was	  
followed	   by	   the	   children	   examining	   their	   own	   fingers	   with	   the	   magnifying	   glasses	   I	  
provided;	   it	  was	   interesting	  to	  the	  children	  as	  they	  could	  see	  for	  themselves	  the	  skin	  
pores	  on	  their	  own	  fingers	  and	  the	  patterns	  on	  their	  skin.	  To	  emphasis	  the	  ridges	  and	  
provided	  more	  detail,	  I	  showed	  some	  linoleum	  relief	  block	  carvings	  I	  had	  made	  as	  well	  
as	  a	  silicon	  finger	  cast	  of	  my	  own	  finger	  that	  highlighted	  the	  skin	  patterns	  and	  ridges	  
on	  my	   finger.	   This	   also	  added	  a	  humorous	  element	   to	   the	  workshop	  as	   the	   children	  
found	  the	  silicon	  finger	  a	  bit	  too	  realistic.	  
	  
Next	  we	  talked	  about	  identity	  and	  discussed	  how	  we	  might	  see	  ourselves;	  it	  would	  be	  
a	  good	  experiment	  to	  look	  at	  each	  other	  and	  try	  and	  draw	  each	  other	  through	  finger-­‐
painting.	  Figure	  34	  shows	  some	  of	  the	  children’s	  paintings.	  This	  provided	  a	  good	  basis	  
for	  brainstorming	  ideas	  and	  creating	  some	  fun	  mind	  maps,	  as	  shown	  in	  figure	  35.	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Figure	  34.	  Activity:	  Initial	  fingerprint	  portraits	  as	  shown	  by	  three	  children	  	  	  
	  
	  
Figure	  35.	  Activity:	  Brainstorming	  as	  shown	  by	  three	  children	  
	  
	  
From	  the	  mind	  map	  activity	  we	  shared	  ideas	  again	  to	  see	  how	  everyone	  thought	  about	  
themselves	  and	  to	  use	  colourful	  sticky	  notes	  to	  write	  down	  words.	  
	  
	  
	  
Figure	  36.	  Activity:	  Matching	  their	  paintings	  to	  their	  words	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All	   the	  words	  were	  collected	  on	   the	  white	  boards	  and	  each	  child	   selected	   their	  own	  
area	  to	  display	  their	  sticky	  notes.	  Some	  children	  selected	  multicolour	  sticky	  notes	  and	  
played	  with	  their	  arrangements	  to	  their	  own	  liking.	  It	  was	  interesting	  to	  see	  how	  they	  
grouped	  their	  words,	  the	  kind	  of	  words	  they	  used	  and	  if	  they	  decided	  to	  use	  drawings	  
on	  the	  actual	  sticky	  notes	  with	  the	  words.	  
	  
This	   section	  of	   the	  workshop	  activities	   allowed	   the	   children	   to	  exchange	   ideas,	  have	  
fun	  with	  words	  and	  to	  consider	  how	  the	  word	  or	  phrase	  was	  appropriate	  in	  describing	  
their	   identity.	   Sometimes	   the	   words	   were	   just	   lists,	   or	   family	   names	   and	   even	  
expressions	  of	  emotions.	   In	   these	  cases,	   the	  child	  often	  placed	  a	   small	  drawing	  with	  
the	  word,	  such	  as	  a	  smiley	   face,	  a	   flower	  or	  even	  a	  pet.	  The	  wall	  provided	  a	  viewing	  
space	   and	   an	   opportunity	   to	   get	   more	   ideas	   to	   use	   for	   their	   finger	   painting.	   The	  
painting	  approaches	  differed	  in	  that	  some	  children	  wanted	  to	  start	  with	  a	  line	  drawing	  
to	  place	  their	  idea,	  some	  just	  started	  adding	  paint	  and	  adding	  fingerprints.	  	  
	  
The	  Paintings	  
	  
After	  the	  paintings	  were	  complete,	  the	  children	  were	  interviewed.	  The	  following	  
questions	  were	  the	  basis	  of	  the	  interview.	  
	  
1. How	  do	  you	  understand	  the	  idea	  of	  fingerprint	  now	  we	  have	  made	  these	  
pictures?	  
2. What	  do	  you	  know	  about	  making	  fingerprints?	  
3. How	  do	  you	  describe	  your	  picture?	  
4. Can	  you	  tell	  me	  about	  someone	  else’s	  picture,	  how	  does	  it	  describe	  them	  and	  
their	  identity?	  
5. How	  do	  you	  think	  that	  your	  picture	  explains	  your	  story	  about	  you?	  
6. Can	  you	  describe	  the	  elements	  in	  the	  picture	  that	  you	  think	  are	  most	  successful	  
in	  terms	  of	  your	  identity?	  
7. How	  do	  you	  think	  that	  someone	  would	  recognise	  you	  from	  your	  picture?	  	  
8. Can	  you	  describe	  how	  you	  brought	  your	  ideas	  together	  for	  this	  picture?	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9. How	  do	  you	  compare	  your	  picture	  to	  other	  types	  of	  self-­‐portraits	  or	  possible	  
mind	  maps?	  	  
10. If	  you	  were	  to	  make	  another	  fingerprint	  picture,	  how	  would	  it	  compare	  to	  this	  
one,	  would	  it	  be	  similar	  or	  would	  you	  have	  different	  ideas	  now?	  	  
	  
As	  the	  group	  size	  was	  ten	  children,	  I	  have	  selected	  a	  few	  of	  the	  paintings	  to	  represent	  
here	  and	  I	  have	  included	  a	  brief	  synopsis	  of	  their	  interviews.	  
	  
	  
	  
Figure	  37.	  Fingerprint	  painting	  by	  girl	  aged	  6	  	  
Surrounded	  by	  fairies	  in	  the	  sunshine	  and	  under	  the	  clouds	  represented	  a	  very	  happy	  
scene	   for	   this	   ‘story’	  with	  her	   favourite	  chickens	   in	   the	  garden.	  She	  wanted	   to	   show	  
herself	  with	  a	  big	  smile	  and	  to	  let	  us	  know	  (the	  viewer)	  that	  she	  likes	  pink.	  When	  asked	  
about	  the	  fingerprints	  she	  placed	  these	  on	  her	  dress	  as	  this	  was	  very	  much	  about	  her	  
and	  that	  they	  also	  formed	  the	  pattern	  on	  her	  dress.	  It	  was	  the	  most	  important	  part	  of	  
her	  drawing	  along	  with	  the	  fairies	  and	  chickens.	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Figure	  38.	  Painting	  with	  accompanying	  sticky	  notes,	  girl	  aged	  6	  
	  
	  
	  
	  
Figure	  39.	  Fingerprint	  painting	  by	  boy	  aged	  8.	  	  
	  
	  
Seeing	   yourself	   through	   a	   television	   screen	   and	   as	   part	   of	   a	   game	   was	   this	   child’s	  
version	  of	  himself,	  in	  his	  favourite	  game,	  ‘Skylanders’.	  The	  fingerprints	  were	  dots	  that	  
had	  to	  be	  placed	  amongst	  the	  figures	  as	  they	  come	  alive	  on	  the	  screen	  and	  this	  was	  
very	   important.	  He	   felt	   that	   anyone	  would	   recognise	  him	   in	  his	   painting	  because	  he	  
had	  made	  it.	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Figure	  40.	  Painting	  with	  accompanying	  sticky	  notes,	  boy	  aged	  8	  	  
	  
	  
	  
	  
Figure	  41.	  Fingerprint	  painting	  by	  girl	  aged	  5.	  	  
	  
	  
“Things	   to	  eat”	   is	  an	   interesting	   story	  by	   this	   child	  as	   it	  was	   important	   to	  know	   that	  
watermelon	   is	   good	   for	   you	   and	   that	   all	   the	   circles	   are	   food.	   She	   enjoyed	  using	   her	  
fingerprints	  as	  they	  had	  lots	  of	  ridges	  and	  strips	  that	  made	  her	  painting	  special	  for	  her	  
and	  she	  thought	  that	  she	  would	  be	  recognised	  by	  her	  eyes,	  mouth	  and	  body.	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Figure	  42.	  Painting	  with	  accompanying	  sticky	  notes,	  girl	  aged	  5	  
	  
In	   terms	   of	   the	   process	   itself,	   the	   format	   seemed	   to	   work	   and	   the	   children	   were	  
certainly	  productive.	  The	  children	   listened	  attentively	   in	  group	  discussions	  and	  asked	  
questions	   about	   fingerprints,	   eager	   to	   get	   on	   and	   start	   making	   drawings	   and	  
exchanging	  words.	  The	  group	  was	  a	  good	  mixture	  of	  ages	  and	  none	  of	  the	  children	  had	  
any	  problems	   in	  understanding	   the	   concept	  or	   the	  process;	   however,	   the	   interviews	  
were	   a	   little	   challenging	   for	   them	   in	   talking	   about	   their	   pictures.	   There	   were	   not	  
particularly	   shy	  but	   rather	  hesitant	   to	  describe	   them.	   It	   could	  be	   that	  words	   such	  as	  
successful	  (Question	  6)	  were	  too	  difficult	  and	  self-­‐portraits	  and	  mind	  maps	  (Question	  
9)	  were	  outside	  their	  experience,	  or	  it	  could	  just	  be	  the	  way	  the	  question	  was	  framed.	  
	  
Workshop	  2	  
	  
I	   decided	   to	   run	   another	   workshop	   in	   January	   2013,	   to	   compare	   these	   results	   with	  
another	  group	  of	  children.	  This	  age	  group	  was	  similar	   to	   the	   first	  group,	  see	   table	  4.	  
The	  group	  was	  sourced	  from	  the	  ANU	  Holiday	  Program,	  having	  contacted	  the	  director	  
to	   discuss	   running	   a	   workshop	   and	   my	   research	   aims.	   The	   director	   was	   very	  
enthusiastic	   about	   the	  workshop,	   given	   that	   it	   would	   provide	   an	   enjoyable	   painting	  
session	  with	   the	   children.	   This	   time	   I	   adjusted	   the	   questions	   to	   simplify	   the	   process	  
and	  also	  had	  fewer	  questions	  so	  there	  was	  more	  time	  to	  explore	  their	  answers.	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1. How	  do	  you	  describe	  your	  picture?	  	  
2. How	  do	  you	  think	  that	  your	  picture	  explains	  your	  story	  about	  you?	  	  
3. Can	  you	  describe	  the	  elements	  in	  the	  picture	  that	  you	  think	  are	  most	  important	  
in	  terms	  of	  you?	  	  
4. How	  do	  you	  think	  that	  someone	  would	  recognise	  you	  from	  your	  picture?	  	  
5. If	  you	  were	  to	  make	  another	  fingerprint	  picture,	  how	  would	  it	  compare	  to	  this	  
one,	  would	  it	  be	  similar	  or	  would	  you	  have	  different	  ideas	  now?	  	  
6. Can	  you	  tell	  me	  about	  someone	  else’s	  picture,	  how	  does	  it	  describe	  them	  and	  
their	  identity?	  
	  
Table	  4:	  Group	  age	  range	  
	  
WORKSHOP	  2	  –	  25.1.2013	  
	   1	   2	   3	   4	   5	   6	   7	   8	   9	   10	   11	   12	  
Age	   10	   9	   7	   9	   7	   9	   7	   9	   7	   7	   7	   7	  
M/F	   F	   F	   M	   F	   F	   F	   M	   F	   F	   M	   M	   F	  
	  
The	  process	  remained	  the	  same	  only	  this	  time	  I	  shortened	  the	  group	  talks	  to	  facilitate	  
their	  eagerness	  to	  start	  drawing	  and	  writing.	   I	  have	  included	  a	  few	  of	  their	  paintings	  
and	  a	  brief	  synopsis	  of	  their	  interviews.	  
	  
	  
	  
Figure	  43.	  Fingerprint	  painting	  by	  boy,	  aged	  7	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This	  is	  a	  story	  about	  space	  and	  aliens	  and	  he	  is	  very	  interested	  in	  prairies	  and	  wheat,	  as	  
painted	   in	   yellow.	  He	   is	   inside	   the	  alien	  and	   the	   fingerprints	   are	  also	  aliens	  who	  are	  
picking	  the	  wheat	  to	  feed	  to	  him	  inside	  the	  larger	  alien.	  He	  did	  not	  think	  anyone	  would	  
recognise	  him	   from	  his	  picture	  and	  his	   identity	   is	  hidden	  and	  people	  would	  have	  no	  
idea	  where	  he	  is.	  Asked	  if	  he	  would	  change	  his	  picture	  if	  he	  were	  to	  do	  it	  again,	  he	  said	  
a	  definite	  “no”.	  	  
	  
	  
	  
Figure	  44.	  Activity:	  Brainstorming	  with	  sticky	  notes,	  boy	  aged	  7	  
	  
	  
	  
	  
Figure	  45.	  Fingerprint	  painting	  by	  Zac	  aged	  7	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Zac	   felt	   it	  was	   important	   to	   have	   his	   name	  on	  his	   picture	   but	  when	   asked	   if	   people	  
would	  recognise	  him	  without	  his	  name	  he	  said	  “yes”.	  His	  picture	  shows	  his	  family	  and	  
best	   friends	   with	   an	   aeroplane	   and	   Irish	   flag	   as	   his	   is	   from	   Ireland	   and	   likes	   flying,	  
particularly	  watching	   planes	   in	   the	   sky.	   All	   his	   favourite	   things	   are	   included	   such	   as	  
books	  and	  soccer	  but	   the	  most	   important	   thing	  he	  wanted	   to	   show	  was	   that	  all	   this	  
information	  was	  coming	  out	  of	  his	  brain.	  That	  is	  why	  everyone	  is	  standing	  on	  his	  brain.	  
The	  fingerprints	  are	  shown	  as	  a	  smiley	  face	  because	  this	  is	  how	  he	  feels.	  If	  he	  were	  to	  
change	  his	  picture	  he	  said	  it	  would	  be	  different,	  as	  he	  would	  have	  more	  ideas.	  
	  
	  
	  
Figure	  46.	  Zac’s	  sticky	  notes	  	  
	  
	  
	  
	  
Figure	  47.	  Fingerprint	  painting	  by	  girl	  aged	  9	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“Everything	   in	  my	   picture	   is	   important”	   this	   child	   said	   proudly,	   especially	   her	   Indian	  
flag	  of	  her	  country.	  She	  showed	  her	  love	  of	  reading	  and	  origami	  in	  words	  and	  is	  excited	  
about	  the	  flowers.	  The	  sun	  is	  bright	  and	  wearing	  sunglasses,	  with	  the	  bright	  blue	  sky	  of	  
fingerprints	   everywhere.	   She	   would	   be	   recognised	   by	   her	   hairstyle	   and	   would	   not	  
change	  anything	  in	  her	  picture	  as	  she	  is	  happy	  with	  it.	  
	  
	  
	  
Figure	  48.	  Activity:	  Brainstorming	  with	  sticky	  notes,	  girl	  aged	  9	  
	  
	  
	  
	  
Figure	  49.	  Fingerprint	  painting	  by	  girl	  aged	  9	  (#2)	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The	  most	  important	  part	  of	  this	  picture	  for	  the	  artist	  is	  the	  chickens	  and	  the	  dog	  as	  it	  is	  
also	  a	  story	  about	  the	  artist’s	  family,	  three	  boys	  and	  another	  girl.	  The	  blue	  fingerprints	  
are	  everywhere	  and	  this	  is	  how	  she	  sees	  herself	  amongst	  her	  family	  and	  with	  pets.	  She	  
was	  not	  sure	   if	  anyone	  would	  recognise	  her	  but	   felt	   that	   they	  might	   from	  the	  words	  
and	  she	  certainly	  would	  not	  change	  anything.	  
	  
	  
	  
Figure	  50.	  Activity:	  Brainstorming	  with	  sticky	  notes,	  girl	  aged	  9	  (#2)	  
	  
	  
	  
	  
Figure	  51.	  Fingerprint	  painting	  by	  girl	  aged	  7	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Eating	  sweets,	  standing	  in	  the	  garden	  and	  holding	  a	  flower	  in	  the	  sunshine	  is	  this	  story	  
and	   the	   most	   important	   part	   of	   the	   painting	   is	   herself.	   She	   thought	   about	   all	   the	  
colourful	   fingerprints	   and	   placing	   then	   around	   her	   as	   being	   happy.	   She	   definitely	  
thought	  she	  would	  be	  recognised	  and	  the	  only	  thing	  she	  would	  consider	  redoing	  would	  
be	  the	  sunset	  to	  make	  the	  sun	  a	  bit	  different.	  
	  
	  
	  
Figure	  52.	  Activity:	  Brainstorming	  with	  sticky	  notes,	  girl	  aged	  7	  
	  
	  
	  
	  
Figure	  53.	  Two	  fingerprint	  paintings	  by	  girl	  aged	  7	  
	  
	  
This	  child	  painted	  two	  pictures	  as	  she	  was	  not	  happy	  with	  the	  first	  one,	   (on	  the	   left)	  
and	  therefore	  painted	  a	  second	  picture.	  She	  wanted	  to	  paint	  her	  mum	  but	  she	  ended	  
up	  with	  too	  much	  hair	  so	  she	  changed	  it	  to	  her	  cat.	  Her	  cat	  “Mushy”	  was	  already	  in	  the	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picture	  and	   it	  was	   important	   to	  her	  because	  he	  had	  died	  but	  as	   the	  picture	  was	  not	  
working	  for	  her	  and	  the	  writing	  was	  over	  the	  image	  she	  wanted	  to	  start	  again.	  She	  was	  
much	  happier	  with	  the	  second	  version	  as	  this	  picture	  showed	  her,	  as	  well	  as	  her	  mum	  
and	  other	   people	   in	   her	   family,	   including	  her	   favourite	   slide	  which	   she	  painted	  with	  
fingerprints	  as	  polka	  dots	  as	  it	  made	  her	  happy.	  	  
	  
	  
	  
Figure	  54.	  Activity:	  Brainstorming	  with	  sticky	  notes	  for	  two	  fingerprint	  paintings,	  girl	  
aged	  7	  
	  
	  
This	   workshop	   of	   12	   children	   flowed	   better	   than	   the	   first	   one	   after	   the	   minor	  
modifications.	   All	   the	   paintings	   were	   strong	   representations	   of	   themselves,	   each	  
showing	  a	  unique	  story	  of	  their	   identity	  and	  their	  relationships.	  The	  paintings	  ranged	  
from	  portraits,	  such	  as	  having	  their	  actual	  face	  in	  the	  painting,	  or	  through	  a	  disguise,	  
such	  as	  inside	  the	  alien	  looking	  through	  the	  eyes	  of	  someone	  else,	  but	  all	  were	  about	  
themselves.	  The	  interviews	  were	  much	  more	  lively	  this	  time	  and	  the	  children	  talked	  a	  
lot	   about	   their	   relationships	   to	   siblings,	   their	   parents,	   pets	   and	   the	   love	   of	   nature.	  
There	   were	   fewer	   computer	   game	   analogies	   with	   this	   group	   and	   interesting	  
conversations	  about	  travel	  and	  their	  cultural	  background	  were	  evident.	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Having	   fewer	   questions	   was	   much	   more	   successful	   in	   allowing	   time	   for	   more	  
conversation,	   allowing	   the	   children	   to	   expand	  more	   on	   their	   stories	   and	   enjoy	   their	  
reflection	   of	   the	   ideas	   in	   their	   painting.	   Spending	   less	   time	   on	   the	   group	   chat	   also	  
worked	  as	  the	  children	  wanted	  to	  be	  hands-­‐on	  immediately.	  It	  was	  easy	  to	  chat	  whilst	  
they	  were	  working	  and	  to	  sit	  with	  each	  child	  from	  time	  to	  time	  to	  praise	  their	  efforts	  
and	  ideas.	  I	  also	  limited	  the	  paint	  palette	  available	  so	  that	  the	  selection	  of	  colour	  could	  
be	  made	  easily,	  although	  we	  mixed	  more	  colours	  if	  needed.	  Less	  time	  was	  also	  spent	  
on	   the	   sticky	   notes	   as	   it	   soon	  became	   clear	   that	   the	   children	  were	   quick	   to	   pick	   up	  
ideas	  and	  wanted	  to	  make	  a	  picture	  and	  then	  another	  one.	  This	  group	  seemed	  to	  make	  
the	  most	  of	   the	  canvas	   space	  and	   filled	   the	  whole	  canvas.	   It	  was	   interesting	   to	  hear	  
that	  filling	  the	  space	  with	  fingerprints	  meant	  that	  they	  were	  everywhere,	  especially	  as	  
the	   painting	  was	   about	   them,	  which	   they	  were	   quite	   clear	   about.	   Their	   actual	   story	  
telling	  was	  very	  strong	  and	  confident	  about	  what	  they	  wanted	  to	  say,	  including	  if	  they	  
were	  not	  happy	  with	  something,	  had	  questions	  and	  or	  even	  felt	  like	  remaking	  a	  section	  
of	  their	  painting.	  
	  
My	  recommendations	  for	  future	  workshops	  would	  be	  as	  follows:	  
• Keep	  the	  numbers	  at	  this	  size,	  between	  10	  –	  12	  children	  
• Limit	  the	  number	  of	  questions	  to	  no	  more	  that	  5	  -­‐6	  
• Do	  a	  pilot	  study	  first	  as	  it	  helps	  frame	  questions	  and	  structure	  the	  workshops	  
• Have	  really	  good	  quality	  materials	  as	  the	  children	  really	  appreciate	  them	  	  
• Keep	  group	  discussion	  short	  but	  informative	  
• Allow	   time	   to	   spend	   time	  with	   each	   child	   to	   chat	  whilst	   they	   are	  working	   as	  
they	  enjoy	  asking	  questions	  
• Allow	  time	  for	  everyone	  to	  see	  each	  other	  paintings	  and	  to	  exchange	  ideas	  
• Photograph	   all	   the	   paintings	   and	   drawings	   and	   if	   possible,	   let	   the	   child	   keep	  
their	  painting,	  as	  it	  is	  something	  that	  they	  want	  to	  take	  home	  and	  share	  
• Have	  spare	  material	  for	  any	  other	  children	  that	  might	  join	  in	  such	  as	  siblings	  
• Encourage	  parents	  to	  comment	  on	  the	  works	  and	  praise	  the	  children	  
• Have	   at	   least	   two	   people	   to	   help	   with	   the	   class	   and	   someone	   to	   assist	   for	  
recording,	   it	   keeps	   you	   free	   to	   be	   constantly	   involved	   with	   the	   flow	   of	   the	  
workshop	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The	   children’s	   workshops	   achieved	   the	   aim	   of	   eliciting	   personal	   expressions	   of	   self-­‐
identity	   through	   a	   fingerprint,	   especially	   in	   people	   so	   young.	   They	   certainly	   grasped	  
the	  issues	  involved,	  including	  the	  science,	  and	  demonstrated	  unique	  characteristics	  of	  
representation	  using	  the	  fingerprint	  in	  a	  very	  personal	  method.	  Some	  of	  the	  paintings	  
are	  more	   successful	   than	   others	   in	   an	   artistic	   sense,	   but	   in	   this	   case,	   the	   children’s	  
works	  all	  illustrated	  their	  personalities	  and	  provided	  a	  rich	  foundation	  for	  discussion.	  
	  
In	   summary,	   can	   the	   notion	   of	   identity,	   through	   a	   fingerprint,	   elicit	   personal	  
expressions	   of	   self-­‐identity?	   It	   is	   indeed	   possible.	   Although	   the	   workshops	   were	   a	  
preliminary	   exploration	   of	   this	   approach,	   they	   demonstrated	   the	   power	   of	   the	  
fingerprint	  as	  an	  expression	  of	  identity,	  to	  stimulate	  ideas	  of	  personality	  and	  character,	  
as	  shown	  through	  the	  composite	  paintings	  representing	  the	  children’s	  self-­‐identity.	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Chapter	  4	  
	  
Titanium	  Insects:	  Explaining	  the	  engagement	  of	  science	  and	  art	  
	  
Introduction	  
	  
Can	  collaboration	  between	  a	  scientist	  and	  an	  artist	  inform	  both	  the	  science	  and	  the	  art?	  
This	  is	  the	  research	  question	  at	  the	  heart	  of	  this	  chapter,	  a	  question	  which	  is	  explored	  
in	  the	  context	  of	  a	  collaboration	  with	  a	  research	  scientist,	  Dr	  Chuong	  Nguyen,	  who	  was	  
interested	   in	  2D	  and	  3D	   representations	  of	  plants	  and	   insects.	  We	  were	   fortunate	   to	  
have	  access	  to	  the	  Australian	  National	  Insect	  Collection	  (ANIC)	  to	  explore	  this	  research	  
which	   is	   described	   at	   length	   in	   Gates-­‐Stuart	   and	   Nguyen	   (2014),	   	   a	   published	   paper	  
drawn	  from	  this	  chapter.	  
	  	  
The	   sphere	   of	   information	   in	   collections	   is	   both	   curious	   and	   spectacular,	   especially	  
when	   faced	   with	   an	   abundance	   of	   amazing	   specimens	   in	   the	   largest	   collection	   of	  
Australian	   insects	   (The	  Australian	  National	   Insect	   Collection).	  This	   insect	   collection	   is	  
housed	  at	  the	  Commonwealth	  Scientific	  and	   Industrial	  Research	  Organisation	   (CSIRO)	  
in	  Canberra.	  	  
CSIRO,	   the	   Commonwealth	   Scientific	   and	   Industrial	   Research	   Organisation	  
(www.csiro.au)	  is	  Australia’s	  national	  science	  agency.	  Originally	  formed	  in	  1926	  as	  
the	   Council	   for	   Scientific	   and	   Industrial	   Research,	   CSIRO	   today	   fields	  more	   than	  
6500	  staff	  located	  across	  56	  sites	  throughout	  Australia	  and	  overseas,	  working	  to	  
deliver	   benefits	   from	   science	   in	   areas	   including	   climate,	   water,	   health,	   energy,	  
food	  and	  more.	  
	  
CSIRO	   has	   a	   major	   presence	   in	   Canberra,	   which	   includes	   CSIRO	   Plant	   Industry,	  
CSIRO	   Computational	   Informatics,	   and	   the	   High	   Resolution	   Plant	   Phenomics	  
Centre.	   As	   an	   institution,	   CSIRO	   also	   has	   a	   long	   history	   of	   supporting	   the	  
productive	   interaction	   of	   Science	   and	   Art,	   through	   commissioned	   works,	  
exhibitions	  and	  events	  (CSIRO,	  2013a).	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My	   connection	   with	   CSIRO	   began	   in	   2011	   with	   the	   opportunity	   to	   produce	   ‘artistic	  
design’	  work	   for	   the	  Australian	  Biosecurity	   Intelligence	  Network	   (ABIN)	  who	  were	  at	  
the	   time	  associated	  with	  CSIRO.	   I	  had	  been	   researching	   science	  communication	  with	  
the	  National	  ICT	  Australia	  (NICTA)	  research	  organisation	  as	  part	  of	  my	  earlier	  studies	  in	  
science	  art,	  making	  connections	  with	  eGovernance	  and	  Citizen	  Science.	  Researching	  at	  
NICTA	   gave	   me	   the	   opportunity	   to	   engage	   with	   scientists	   and	   government,	  
investigating	  how	  my	  artistic	  practice	   could	  benefit	   the	   communication	  of	   science	   in	  	  
informing	  other	  science	  communities,	  government	  and	  the	  public.	  	  
	  
I	   also	   had	   the	   opportunity	   to	   look	   at	   science	   art	   in	   Taiwan,	   as	   a	   visiting	   scholar	  
awarded	   a	   visiting	   fellowship	   by	   the	   Taiwanese	   Ministry	   of	   Education.	   I	   studied	  
Taiwan’s	  use	  of	  information	  communication	  technology	  innovation	  in	  the	  sectors	  of	  e-­‐
Government,	   education	   and	   the	   arts	   (Gates-­‐Stuart,	   2008).	   The	   study	   increased	   my	  
interest	  in	  interdisciplinary	  engagement	  and	  the	  use	  of	  teams	  for	  collaboration,	  having	  
seen	   the	   potential	   in	   Taiwan	   of	   scientists	   and	   artists	   working	   together	   to	   produce	  
some	  interesting	  results	  in	  both	  industry	  and	  the	  arts.	  This	  reflected	  back	  into	  my	  own	  
research	  with	  NICTA,	  creating	  documents	  combined	  with	  images	  for	  research	  funding	  
that	  could	  speak	  to	  audiences	  including	  non-­‐technical	  specialists,	  such	  as	  Government	  
advisers,	  and	  targeting	  uses	  of	  technology	  (Figure	  55).	  
	  
	  
	  
Figure	  55.	  Postcard:	  ‘Intelligent	  Systems	  and	  Citizen	  Science’,	  Gates-­‐Stuart,	  2008	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I	   started	   to	   research	  CSIRO’s	   image	   library	   (scienceimage	  CSIRO,	  n.d.)	   to	   create	  new	  
works	   that	   would	   ‘speak’	   to	   ABIN’s	   stakeholders,	   clients	   and	   public.	   These	   images	  
(Figure	  56)	  were	  based	  on	  historical	  and	  scientific	  references	  (Gates-­‐Stuart,	  2011).	  
	  
	  
	  
Figure	  56.	  Conference	  Poster:	  Interchangeable	  Science’Scapes	  (Gates-­‐Stuart,	  2012)	  	  
	  
	  
At	  this	  time	  the	  Australian	  Capital	  Territory’s	  (ACT)	  Chief	  Minister’s	  Office	  put	  out	  a	  call	  
for	   expressions	   of	   interest	   in	   a	   Science	   Art	   Commission	   opportunity	   through	   its	  
Centenary	   of	   Canberra	   Unit	   (ACT	   Government,	   2011).	   It	   was	   a	   tender	   application	  
process,	  so	  once	  I	  had	  attended	  the	  information	  session	  I	  then	  went	  about	  searching	  
for	  an	  idea	  that	  would	  fit	  all	  the	  criteria	  and	  align	  to	  my	  research	  interests.	  I	  was	  very	  
fortunate	   to	   be	   guided	   by	   a	   series	   of	   people	   at	   both	   ABIN	   and	   CSIRO	   who	   were	  
interested	   in	  my	  concept	  and	  who	  could	  direct	  me	  to	  relevant	  resources.	  Since	   I	  had	  
already	  been	  working	  with	  images	  relating	  to	  biosecurity,	  technology	  and	  agriculture,	  I	  
had	  a	  chance	  to	  meet	  Dr	  Joanne	  Daly,	  strategic	  advisor	  with	  special	  responsibility	  for	  
collections	  at	  CSIRO,	  who	  was	   familiar	  with	  my	  work.	  Dr	  Daly	   suggested	   that	   I	  meet	  
with	  other	  CSIRO	  scientists,	  including	  Dr	  Matthew	  Morrell,	  leader	  of	  the	  Future	  Grains	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Theme	  in	  the	  Foods	  Future	  Flagship	  and	  Dr	  David	  Lovell,	  leader	  of	  Bioinformatics	  and	  
Analytics	   in	  CSIRO’s	  Transformation	  Biology	  Capability	  Platform.	  With	  such	  a	  dynamic	  
series	   of	   meetings	   and	   set	   of	   ideas,	   I	   was	   able	   to	   add	   an	   historical	   aspect	   through	  
researching	  early	  wheat	  researcher,	  William	  Farrer,	  and	  his	  connection	  to	  the	  ACT.	  This	  
research	   included	   searching	   the	   National	   Library	   of	   Australia’s	   manuscripts	   and	  
archives,	  and	  CSIRO’s	  library	  at	  Black	  Mountain	  Annex.	  
	  
I	  submitted	  my	  application	  to	  the	  Centenary	  of	  Canberra	  based	  on	  Wheat	  Innovation	  
from	  the	  days	  of	  William	  Farrer	  to	  the	  present	  day	  research	  at	  CSIRO	  and	   in	   January	  
2012,	  I	  was	  informed	  that	  I	  was	  the	  successful	  recipient	  of	  the	  Centenary	  of	  Canberra’s	  
Science	  Art	  Commission	  to	  be	  hosted	  at	  the	  CSIRO.	  	  
	  
Setting	  the	  scene	  	  
	  
	  
	  
Figure	  57.	  Whiteboard	  :	  “If	  you	  create	  something	  that	  can’t	  be	  perceived…	  can	  it	  be	  
art”,	  2012	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This	   creative	   space,	   is	   a	   room	   of	   ideas,	   a	   place	   of	   synergy,	   expression	   and	   thinking	  
aloud,	  all	  in	  an	  explorative	  fusion	  of	  minds.	  Our	  discipline	  fields	  almost	  seem	  irrelevant	  
as	   the	   combination	   of	   knowledge;	   creativity	   and	   intellect	   forge	   new	   patterns	   of	  
thought	   and	   method	   to	   bring	   ideas	   into	   action.	   This	   space	   is	   my	   space	   at	   CSIRO,	  
working	  amongst	  scientists	  and	  making	  art…	  the	  art	  of	  science.	  	  
	  
This	  was	  the	  beginning	  of	  my	  scientific	  journey	  with	  CSIRO	  who	  had	  kindly	  appointed	  
me	  as	  Science	  Art	  Fellow	  as	  part	  of	  this	  commission	  project.	  The	  appointment	  brought	  
me	   into	   the	   organisation,	   working	   daily	   alongside	   scientists	   with	   access	   to	   many	  
resources,	  such	  as	  the	  Australian	  Plant	  Phenomics	  Facility	  and	  the	  Australian	  National	  
Insect	   Collection.	   The	   resources	   available	   through	   the	   Atlas	   of	   Living	   Australia	   (ALA)	  
had	  already	  excited	  my	  research	  interest	  in	  my	  initial	  search	  of	  wheat	  and	  insects	  for	  
the	  Commission.	  I	  will	  be	  discussing	  the	  actual	  Commission	  project	  in	  Chapter	  5.	  	  
	  
Experiments	  with	  the	  insect	  collection	  
	  
Searching	  through	  images	  of	  plants	  and	  insects,	  I	  became	  familiar	  with	  and	  inspired	  by	  
the	  work	  of	  Maria	  Sibylla	  Merian,	  a	  painter	  and	  engraver,	  and	  a	  pioneer	  in	  the	  study	  of	  
metamorphoses	   of	   insects,	   particularly	   caterpillars,	   and	   her	   exquisite	   illustrations	  
depicting	   the	   drawing	   of	   insects	   with	   plants	   (Pieters	   &	   Winthagen,	   1999).	   The	  
engravings	   were	   printed	   and	   then	   hand	   painted,	   retaining	   scientific	   detail	   and	   an	  
artistic	   sensibility	   and	   aesthetic.	   Her	   compositions	   of	   these	   plants	   and	   insects	   sit	  
perfectly	  within	  the	  book	  plates	  and	  the	  colours	  appear	  as	  fresh	  today	  as	  they	  would	  
have	  been	  back	  in	  the	  1700s.	  Although	  her	  work	  appears	  non-­‐technical	  it	  is	  in	  fact	  the	  
opposite.	   She	  would	  have	  had	   to	  engrave	   those	   copper	  plates	  with	  precise	  accuracy	  
and	  skillful	  technique,	  knowing	  that	  the	  image	  would	  be	  reversed	  in	  printing	  and	  with	  
a	  precise	  depth	  of	  line	  to	  hold	  the	  ink	  to	  create	  a	  line	  as	  beautiful	  as	  she	  has	  etched	  it.	  
This	  is	  why	  the	  prints	  have	  the	  look	  of	  being	  a	  direct	  drawing.	  Merian’s	  artistry	  shows	  
her	  to	  be	  a	  master	  of	  scientific	  observation.	  
	  
Her	  work	  is	  digitised	  and	  available	  to	  view	  online	  (Merian,	  1730),	  Figure	  58	  shows	  her	  
illustrations	  in	  the	  book,	  De	  Europische	  Insecten.	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Figure	  58.	  Maria	  Sibylla	  Merian’s	  Illustrations	  in	  De	  Europische	  Insecten,	  (Merian,	  1730	  
p.	  2-­‐5)	  
	  
	  
In	  the	  CSIRO’s	  rare	  book	  collection,	  I	  also	  found	  the	  scientific	  illustration	  work	  of	  Frank	  
Nanninga,	  his	  actual	  original	  watercolour	  paintings	  and	  plates	  for	  the	  book,	  The	  Insects	  
of	  Australia	  (Nanninga,	  1991)	  (Figure	  59).	  
 
	  
	  
	  
Figure	  59.	  Colour	  Plate:	  Frank	  Nanninga,	  ‘Coleoptera+Diptera+Hymenotera’,	  The	  
Insects	  of	  Australia	  via	  the	  CSIRO	  Access	  Portal	  (CSIRO,	  2012)	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This	   interest	   in	  early	  scientific	  artists	   influenced	  me	  in	  making	  a	  series	  of	  new	  works,	  
Jewels	   (Figure	   60)	   that	   respectfully	   attributes	   the	   different	   techniques	   of	   visualising	  
insects.	   The	   use	   of	   layer	   upon	   layer	   of	   images	   whilst	   merging	   visual	   artefacts	   and	  
embedding	   images	   demonstrates	   my	   compositional	   method	   of	   representing	   and	  
exploring	   scientific	   information.	   I	  wanted	   to	   retain	   the	  beautiful	   colours	  as	   shown	   in	  
the	  painting	  of	  insects	  and	  as	  a	  close	  reference	  to	  the	  actual	  insects	  themselves.	  I	  also	  
chose	  to	  ‘crowd’	  the	  compositional	  space,	  adding	  on	  the	  layers	  as	  a	  device	  for	  creating	  
a	  virtual	  depth	  of	  space	  between	  a	  2D	  and	  3D	  representational	  image.	  	  
	  	  
	  	  
Figure	  60.	  ‘Jewels’	  by	  Gates-­‐Stuart,	  2013	  	  	  
My	  interest	  in	  automated	  technologies,	  particularly	  with	  plants,	  became	  the	  nexus	  to	  
meeting	   Dr	   Nguyen	   (Cross,	   2013c),	   whose	   postdoctoral	   research	   focused	   on	  
developing	   and	   implementing	   methods	   that	   are	   fundamental	   to	   the	   automated	   (or	  
semi-­‐automated)	   interpretation	   of	   multiple	   2D	   images	   and	   3D	   measurements	   of	  
organisms,	  specifically	  plants	  and	  insects.	  Our	  mutual	  interest	  in	  3D	  imagery	  sparked	  a	  
partnership	   that	   proved	   to	   be	   a	   creative	   catalyst	   for	   science	   art	   ideas	   across	   CSIRO	  
(Gates-­‐Stuart	  et	  al.,	  2013)	  and	  the	  beginning	  to	  our	  exploration	  of	  insect	  visualisation.	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My	  method	  of	  representing	  and	  exploring	  scientific	  information	  through	  compositions	  
that	  embedded	  content,	   layered	   images	  and	  merged	  visual	  artefacts	   (Gates-­‐Stuart	  &	  
Barstow,	   2013)	   together	   with	   Nguyen’s	   expertise	   in	   capturing,	   assembling	   and	  
interpreting	  data,	   inspired	  a	  research	  direction	  focusing	  on	  the	  tiny	  weevil	  (Sitophilus	  
granarius)	  species	  and	  the	  opportunity	  to	  bring	  the	  insect	  into	  the	  public	  domain.	  The	  
weevil	  was	  an	   ideal	   subject	   relating	   to	  my	   investigation	   into	  grain	   storage	  pests	  and	  
Nguyen’s	   insect	  modelling	   research	  with	   the	  Atlas	   of	   Living	  Australia	   (ALA)	   (Nguyen,	  
2013).	  	  
	  
As	  Nguyen	  recalls,	  	  
	  
“We	  began	  by	  capturing	  3D	  shapes	  and	  colours	  of	  insects	  in	  order	  to	  present	  them	  
visually	  and	  artistically	   to	   the	  public,	   but	   the	  unexpected	  outcome	  was	   that	   the	  
research	   itself	   was	   illuminated.	   The	   connection	   between	   the	   artist	   and	   the	  
scientist	   and	   the	   initial	   results	   of	   beautiful	   insect	   models	   sparked	   a	   special	  
collaboration	  between	  Gates-­‐Stuart	  and	  Nguyen”	  (Gates-­‐Stuart	  &	  Nguyen,	  2014).	  
	  	  
First	   stop	   for	   gathering	   material	   was	   at	   CSIRO	   Ecosystems	   Sciences	   to	   meet	   with	  
entomologist,	  Dr	  Eric	  Hines,	  who	  explained	  about	  weevils,	   their	  anatomical	  structure	  
and	   eating	   habits.	   Dr	   Beth	   Mantle,	   manager	   of	   the	   Australian	   National	   Insect	  
Collection,	  had	  kindly	  put	  us	  in	  touch	  with	  him	  as	  she	  was	  arranging	  for	  us	  to	  view	  the	  
actual	  insects	  in	  the	  National	  Collection	  (CSIRO,	  2014).	  	  
	  
Our	   aim	   was	   to	   try	   to	   reconstruct	   a	   weevil	   as	   a	   3-­‐dimensional	   model	   and	   we	  
questioned	   if	   it	  was	  possible	  to	  dissect	  a	  weevil	  so	   it	  could	  be	  scanned	  digitally.	  As	  a	  
scientist	  and	  artist	  collaboration,	  we	  were	  both	  working	  with	  same	  material	  and	  aims,	  
the	  only	  difference	  being	  how	  we	  would	  use	  the	  data	  in	  our	  respective	  interests.	  For	  
instance,	  Nguyen	  could	  see	  the	  possibility	  of	  automating	  the	  scanning	  process	  of	  tissue	  
layers	  to	  recontruct	  a	  3D	  model	  of	  the	  insect	  and	  I	  was	  interested	  in	  the	  3D	  model	  for	  
animating	  the	  insect	  for	  artistic	  use.	  We	  soon	  encountered	  a	  problem:	  the	  weevil	  was	  
too	  tough	  to	  dissect	  and	  the	  tissue	  samples	  were	  unusable	  (Figure	  61).	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Figure	  61.	  Tissue	  sample:	  weevil	  (Sitophilus	  granarius)	  species	  showing	  body	  mass	  leak.	  
Image	  supplied	  by	  Dr	  Eric	  Hines,	  CSIRO.	  
	  	  
Meanwhile	  we	  were	  exploring	  other	  ways	  to	  revision	  insects	  and	  plants	  in	  3D.	  Our	  first	  
collaborative	  work,	   ‘Intervisble’,	   combined	  3D	  models	  of	  both	  plants	  and	   insects	  and	  
was	  devised	  as	  a	  concept	   to	  enable	  a	  public	  audience	  to	  compare	  human	  and	   insect	  
vision	   through	  an	   interactive	  exhibition	   (Figure	  61).	   The	   ‘Intervisible’	   installation	  was	  
designed	   to	   let	   the	   viewer	   experience	   images	   as	   if	   looking	   through	   the	   eyes	   of	   an	  
insect	  whilst	   the	   insect	  eye	   (in	   this	   case	  a	  Kinect	   camera)	   is	   viewing	   the	  visitors	   and	  
detecting	   human	   movement.	   Using	   specialised	   computer	   software,	   the	   images	   are	  
then	  projected	  back	  into	  the	  interactive	  space	  on	  another	  screen,	  thus	  revealing	  to	  the	  
visitor	  that	  the	  insect	  is	  also	  watching	  them.	  Although	  this	  concept	  did	  not	  proceed	  to	  
final	   production,	   it	   did	   catalyse	   an	   important	   step	   in	   cross-­‐divisional	   collaboration	  
through	   the	   combined	   efforts	   of	   researchers	   and	   scientists	   across	   Computational	  
Informatics,	   Information	   Management	   and	   Technology,	   Entomology,	   the	   Australian	  
National	  Insect	  Collection,	  eResearch	  Visualisation	  and	  the	  Australian	  Plant	  Phenomics	  
Facility.	  According	  to	  Nguyen,	  this	  collaboration	  enabled	  and	  encouraged:	  
	  a)	   a	   complementary	   role	   between	   science	   and	   art	   where	   science	   provides	   new	  
materials	  for	  art	  to	  explore	  and	  art	  provides	  new	  interpretations	  (and	  publicity)	  for	  
science;	  b)	  the	  thirst	  to	  explore	  new	  domains,	  that	  helps	  one	  learn	  as	  a	  scientist	  to	  
better	  work	  with	  them,	  exploit	  their	  strengths	  and	  overcome	  their	  weaknesses);	  c)	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an	   approach	   to	   extending	   and	   strengthening	   new	   collaborations	   by	   removing	  
possible	  friction	  due	  to	  human	  factors	  such	  as	  fear	  of	  sharing	  important	  information	  
and	  unfair	  competition	  (CSIRO’s	  large	  breath	  of	  research	  makes	  it	  easier	  to	  go	  across	  
multi	   domains,	   but	   this	   work	   was	   a	   special	   contribution	   to	   further	   counteract	  
/neutralise	  these	  negative	  human	  factors.).	  This	  third	  point	  is	  a	  major	  one	  because	  it	  
helps	   to	   cultivate	   healthy	   collaborations	   not	   only	   between	   the	   artist	   and	   the	  
scientists,	  but	  also	  between	  the	  scientists	  themselves	  (Nguyen,	  Pers.	  Com.	  2013).	  
 
 
	  
	  
Figure.	   62.	   ‘Intervisible’	   Storyboard:	   Face	   to	   face	   encounters	   with	   an	   insect	  
environment.	   Virtual	   Reconstruction	   of	   Insects	   from	   the	   Australian	   National	  
Insect	  Collection	  and	  plants	  from	  the	  Australian	  Plant	  Phenomics	  Facility.	  	  
	  	  
As	   an	   initial	   experiment	   in	   animating	   Nguyen’s	   other	   insect	   data	   from	   ANIC,	   using	  
MAYA	   (3D	   animation	   software),	   I	   transferred	   the	   data	   into	   an	   animated	   sequence	  
‘Bugs’	   that	  was	  screened	  at	  Spectra	   (Kennedy,	  2012)	  showing	  virtual	   insects	  crawling	  
around	   the	  CSIRO	  Entomology	  building	   (Gates-­‐Stuart,	  2013).	   (See	  Appendix	   II,	   Figure	  
147	  for	  a	  video	  reference	  to	  this	  exhibit).	  This	  raised	  the	  possibility	  of	  seeing	  if	  it	  might	  
be	   feasible	   to	   actually	   place	   a	   virtual	   skeleton	   inside	   the	   3D	   models	   to	   recreate	  
movement.	  In	  this	  instance,	  the	  groups	  of	  insects	  were	  placed	  on	  a	  flat,	  vertical,	  visual	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plane	   that	   rotated	   horizontally	   through	   90°	   until	   the	   plane	   became	   a	   single	   line,	   at	  
which	   point,	   the	   insects	   fell	   from	   one	   space	   into	   another.	   Influenced	   by	   Flatland	  
(Abbott,	   1992),	   the	   aim	   was	   to	   create	   the	   illusion	   of	   the	   crawling	   bugs	   suddenly	  
disappearing,	   having	   flipped	   their	   spatial	   position	   through	   the	   line	   and	   disappeared	  
into	  a	  black	  space,	  represented	  as	  the	  building	  itself.	  	  	  
We	  discovered	  that	  the	  3D	  insect	  models	  were	  not	  able	  to	  accept	  a	  rig	  internally	  at	  this	  
stage	   due	   to	   the	   complexity	   of	   the	   scanning	   process	   and	   the	   type	   of	   data	   involved,	  
however,	  it	  did	  give	  us	  the	  idea	  to	  consider	  virtual	  movement	  in	  insects	  as	  a	  research	  
tool.	  
	  
	  
Figure	  63.	  BUGS	  Poster:	  OzViz	  2012	  Conference	  (Gates-­‐Stuart,	  Nguyen,	  &	  Sirault,	  2012)	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This	  opportunity	  with	  Spectra	  also	  led	  me	  to	  investigate	  early	  illustrations	  of	  insects	  as	  
I	  wanted	  to	  pay	  homage	  to	  the	  amazing	  science	  illustrators	  of	  the	  past	  and	  to	  compare	  
the	  visualisation	  techniques	  that	  Nguyen	  and	   I	  were	  developing.	   	   I	  was	  so	   impressed	  
with	   these	   early	   illustrators	   I	   decided	   to	   combine	   book	   plates	  with	   the	   3D	   scans	   of	  
Nguyen	  and	  my	  animation	  still	  images	  in	  a	  series	  of	  new	  works,	  ‘20	  x	  20’,	  representing	  
scientific	   illustration	   and	   visualisation	   over	   time,	   and	   recognising	   the	   scientific	  
resources	   of	   early	   years	   and	   the	   technology	   of	   today	   (Gates-­‐Stuart,	   2012a).	   The	   3D	  
scans	   of	   insects	   were	   digitally	   combined	   with	   Nanninga’s	   illustrations	   to	   create	  
interwoven	  tapestry-­‐like	  images,	  revealing	  the	  wire	  mesh	  of	  the	  virtual	  insects	  with	  the	  
fine	  detail	  of	  the	  scientific	  illustrations	  in	  constructing	  the	  new	  images.	  Some	  of	  these	  
were	  incorporated	  into	  the	  projected	  images	  at	  Spectra	  and	  were	  exhibited	  at	  a	  later	  
event,	   Enlighten	   Canberra	   (ACT	   Government,	   2013).	   These	   collaborative	   works	  
enabled	  us	  to	  make	  something	  new	  for	  public	  viewing	  and	  led	  to	  some	  very	  interesting	  
directions	   for	   the	  work	  produced	  at	   the	  CSIRO;	  more	  of	   this	  will	  be	  discussed	   in	   the	  
next	  chapter.	  
	  
	  
	  
Figure	  64.	  Digital	  Artwork:	   ‘Red	  Bee’	  by	  Gates-­‐Stuart	   in	  collaboration	  with	  Dr	  Chuong	  
Nguyen’s	   (3D	  scans)	  and	  paying	  homage	   to	  Frank	  Nanninga’s	   insect	   illustrations	  
(Nanninga,	  1991).	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Creating	  3D	  models	  
	  
As	   our	   interests	   progressed	   with	   the	   3D	   scanning	   and	   making	   images,	   we	   became	  
more	   aware	   that	   Insects	   are	   fascinating	   subjects	   for	   the	   public,	   particularly	   hand	  
drawn	  illustrations	  and	  photographs	  of	  insects	  that	  are	  common	  methods	  of	  capturing	  
their	  shapes	  and	  colours.	  Creating	  3D	  models	  of	  insects	  using	  3D	  modelling	  software	  is	  
another	  common	  modern	  method	  (König,	  2009;	  Murakawa	  et	  al.,	  2006).	  Due	  to	  their	  
small	   size,	   however,	   many	   insects	   are	   difficult	   to	   scan	   to	   create	   a	   3D	   digital	   copy.	  
Attempts	   have	   been	  made	   to	   scan	   insects	   using	   laser	   scanners	   (David-­‐Laserscanner,	  
2009;	  Mayrhofer,	  2013)	  but	  the	  results	  have	  low	  resolution	  and	  have	  missing	  texture	  
and	  colours.	  Laser	  scanning	  and	  image-­‐based	  reconstruction	  methods	  have	  been	  used	  
by	  Atsushi,	   Sueyasu,	   Funayama,	  &	  Maekawa,	   (2011)	   to	   scan	   very	   small	   objects	  with	  
some	   success,	   but	   the	   scanned	   objects	   are	   limited	   to	   simple	   geometries.	   Micro	  
Computed	   Tomography	   has	   recently	   demonstrated	   high-­‐resolution	   3D	   models	   of	  
insects	  with	   internal	   structures	   (Metscher,	   2009),	   but	   this	  method	   does	   not	   recover	  
texture	  or	  colours	  of	  the	  object.	  This	  has	  proved	  a	  problem	  for	  the	  research,	  in	  that	  the	  
interior	   structures	   of	   the	   insect	   cannot	   usefully	   be	   viewed	   while	   the	   external	  
appearance	  plays	  a	  more	  important	  role.	  
	  
The	  method	  we	  used	  to	  create	  3D	  insect	  models	  for	  our	  work	  is	  somewhat	  similar	  to	  
that	  of	  Atsushi	  et	  al.	  (2011)	  but	  the	  resulting	  3D	  models	  have	  much	  higher	  resolution	  
and	  higher	   structure	   complexity.	  Nguyen’s	   system	  consists	  of	   a	   two-­‐axis	   turntable,	   a	  
DSLR	  camera	  with	  a	  macro	  lens,	  and	  a	  macro	  rail.	  The	  system	  can	  capture	  hundreds	  or	  
thousands	  of	  multiple	  view	   images	  up	   to	  21MP	   resolution.	  The	  macro	   rail	   is	  used	   to	  
capture	  multiple	   focus	   images	   that	   are	   then	   combined	   into	   a	   single	   high	   quality	   in-­‐
focus	   image.	   3D	   reconstruction	   software	  was	  used	   to	  automatically	  process	  multiple	  
view	  images	  and	  create	  a	  3D	  colourful	  model.	  This	  process	  is	  shown	  in	  Figure	  65.	  
	  
	  	  
Figure	  65.	  Method	  of	  creating	  3D	  models	  of	  insects	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This	   research	   increased	   our	   interest	   in	   producing	   insects	   for	   large-­‐scale	   formats,	  
setting	   a	   challenge	   to	   retain	   high-­‐resolution	   detail	   of	   insects	   during	   2D	   to	   3D	  
reconstruction.	   Nguyen’s	   approach	   to	   scanning	   insects	   involved	   complex	   technical	  
solutions,	  not	  only	  with	  hardware	  but	  in	  the	  preservation	  of	  insects	  during	  scanning	  as	  
well.	  	  Figures	  66	  and	  67	  show	  the	  use	  of	  the	  insect	  images.	  	  
	  
	  
	  
Figure	  66.	  Nguyen’s	  3D	  models	  of	  insects	  	  
	  
	  
	  
	  
Figure	  67.	  Virtual	  reconstruction	  of	  3D	  insects	  remodelled	  using	  animation	  software	  
(From	  Gates-­‐Stuart	  and	  Nguyen,	  2014).	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Titanium	  insects	  
	  
We	  now	  returned	   to	   the	  problem	  of	   the	  weevil,	  meeting	  with	  Zimmerman	  Fellow	   in	  
Weevil	  Research,	  Dr	  Rolf	  Oberprieler	  to	  discuss	  this	  species	  in	  more	  detail.	  	  
	  
We	   discovered	   that	   the	  weevil	  was	   an	   interesting	   case	   study	   as	   entomologists	   have	  
difficulty	  in	  determining	  the	  gender	  of	  the	  insect	  due	  to	  is	  genitalia	  being	  internal	  and	  
a	   key	   discriminative	   character	   between	   species	   (Honnicke	   et	   al.,	   2010).	   Initially	   we	  
were	  challenged	  to	  build	  a	   low-­‐cost	  alternative	  to	  Computed	  Tomography	  (CT)	  as	  we	  
could	   see	   possibilities	   for	   automating	   a	   system	   for	   digitally	   reconstructing	   thin	   2D	  
sections	   from	  microtome.	  Unfortunately,	   this	  was	   unsuccessful	   as	   the	   bodies	   of	   the	  
weevil	   are	   built	   like	   ‘tanks’	   and	  prove	   too	   tough	   for	   dissection	   as	   their	   bodies	   burst	  
during	   the	   sectioning.	  There	  was	  no	  way	  around	   this	  problem	  and	   so	   I	   contacted	  Dr	  
Sherry	  Mayo,	  Senior	  Research	  Scientist	   in	  CSIRO’s	  X-­‐ray	  and	  Synchrotron	  Science	  and	  
Instruments	   team,	   at	   the	   Australian	   Synchrotron	   and	   asked	   if	   she	   could	   help.	  Mayo	  
produced	  an	  excellent	  3D	  model	  from	  the	  scanned	  data	  that	  shows	  complete	  detail	  of	  
the	   insect,	   inside	   and	   out.	   The	   software,	   Drishti,	   uses	   the	   computational	   data	   to	  
reconstruct	   the	   insect	   and	   is	   an	   open	   source	   software	   developed	   by	   the	   Australian	  
National	   University	   for	   the	   use	   of	   this	   type	   of	   3D	   visualisation	   of	   CT	   Data	   (Limaye,	  
2006).	  
	  
This	  scientific	  problem	  we	  encountered	  in	  capturing	  minute	  detail	  of	  such	  a	  tiny	  insect	  
led	  to	  Nguyen	   later	   inventing	  an	  optical	  3D	  model	  capture	  system.	  Meanwhile	  as	  we	  
were	  concentrating	  on	  the	  3D	  modelling	  of	  insects,	  we	  were	  approached	  to	  showcase	  
our	   innovative	   ideas	  as	  part	  of	  the	  Embracing	   Innovation	  Vol.	  3	  exhibition.	  Given	  the	  
challenge	   to	   experiment	  with	  materials	   and	   create	   an	   actual	   insect	   from	   the	   virtual	  
model,	   it	  was	  an	  ideal	  solution	  to	  consider	  titanium,	  especially	  3D	  printing.	  Given	  the	  
strength	  and	  tough	  exterior	  we	  had	  attributed	  to	  the	  weevil	  body,	  this	  unique	  method	  
of	   printing	   the	   insects	   with	   innovative	   3D	   printing	   technology	   was	   apt,	   noting	   the	  
‘tank’	  like	  analogy	  and	  also	  the	  use	  of	  an	  attractive	  material.	  
	  
A	  discussion	  with	  Theme	  Leader,	  Dr	   John	  Barnes,	   in	  CSIRO	  Titanium	  Technologies,	  
led	   to	   an	   exciting	   collaboration	   involving	   entomology,	   synchrotron	   science,	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computer	  vision,	  3D	  reconstruction	  and	  3D	  printing	  in	  titanium.	  This	  in	  turn	  created	  
an	   interdisciplinary	   team	   across	   divisions.	   Our	   challenges	   ranged	   from	   retaining	  
insect	   detail	   in	   the	   printing	   without	   over-­‐simplifying	   mesh	   structures,	   authentic	  
scaling	  of	   the	   insect	  relative	  to	  the	  printed	  size	  and	  real-­‐life,	   the	  quality	  of	  surface	  
structure	   through	   the	   printing	   process	   and	   its	   final	   finish.	   Aesthetic	   judgments	  
balanced	   between	   the	   concept	   of	   an	   insect	   and	   the	   realism	   of	   the	   insect.	   	   For	  
instance,	  if	  “art	  can	  be	  anything	  that	  you	  can	  get	  away	  with”	  (McLuhan,	  2001)	  would	  
this	   affect	   	   the	   communication	   of	   the	   science?	   In	   this	   case,	   the	   technologies	   and	  
methods	   intrinsic	   to	   making	   the	   insects	   are	   important	   to	   communicate.	   These	  
messages	   are	   visibly	   evident	   in	   the	   final	   result,	   as	   they	   might	   be	   in	   the	   viewer’s	  
experiences	  and	  encounters	  with	  the	  actual	  insects.	  
	  
	  
	  
	  
Figure	   68.	   3D	   wire	   frame	   beetle	   model	   (left)	   and	   titanium	   prototype	   (right)	   (From	  
Gates-­‐Stuart	  and	  Nguyen,	  2014)	  
	  
	  
The	  initial	  titanium	  prototypes	  had	  a	  fossil-­‐like	  appearance	  (see	  Fig.	  68)	  and	  were	  almost	  
grub-­‐like.	   	   Their	   features	   were	   distorted.	   It	   was	   only	   when	   the	   titanium	   bugs	   were	  
moved	  under	  illumination	  that	  the	  jewel-­‐like	  quality	  of	  their	  surfaces	  revealed	  itself	  and	  
the	   magical	   iridescent	   effect,	   reminiscent	   of,	   but	   different	   from	   the	   micro	   and	  
nanostructures	  found	  in	  real	   insects,	  became	  apparent.	  Once	  we	  rescaled	  the	  mesh	  to	  
suitable	   sizes	   for	   printing,	   the	   first	   batch	   of	   insects	   was	   produced	   using	   four	   insect	  
models	   replicating	   the	   following	   beetles:	   Christmas	   Beetle	   (Scarabaeidae:	   Rutelinae),	  
LongHorn	  Beetle	   (Cerambycidae),	  Weevil	   (Gagatophorus	  draco)	  and	  the	  Wheat	  Weevil	  
(Sitophilus	  granarius).	  Three	  of	   the	   insects	  were	  anodised	   to	  give	  colour	  and	   to	  group	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each	   set	   of	   species.	   (Figure	   69).	   	   Further	   illustrations	   of	   the	   insects	   are	   shown	   in	  
Appendix	  II.	  
	  
	  
Figure	  69.	  3D	  Titanium	  insects	  (Scale	  ranges	  between	  6	  cm	  to	  12	  cm	  in	  length)	  
	  
Once	   these	   titanium	   insects	   were	   exhibited	   at	   Embracing	   Innovation	   Vol.	   3,	   they	  
attracted	  considerable	  media	  attention	  including	  interesting	  references	  such	  as:	  
	  
The	  're-­‐birthed'	  bugs,	  enlarged	  beyond	  their	  true	  size,	  are	  strange	  hybrids;	  neither	  
toy	  nor	  specimen,	  props	  perhaps	  in	  a	  science	  fiction	  film	  or	  animation.	  Spot	  lit	  in	  
the	  gallery	  this	  sense	  of	  the	  filmic	  is	  amplified	  (Hely,	  2013).	  
	  
The	   ‘Giant	   Insects’	   headline	   made	   worldwide	   coverage	   via	   many	   3D	   industry	   social	  
blogs,	  and	  a	  fun	  report,	  3D	  Creepy	  Crawley	  Bugs,	  was	  produced	  for	  ABC	  3	  BTN	  (Davis,	  
2013),	  	  including	  local	  press	  coverage:	  	  
	  
…	  At	  the	  CSIRO	  on	  Thursday	  Gates-­‐Stuart,	  a	  CSIRO	  science	  art	  fellow	  (an	  artist-­‐in-­‐
residence)	   showed	   off	   a	   small	   entomological	   menagerie	   of	   these	   3D-­‐created	  
creatures.	  Most	  are	  copies	  of	  real	  items	  in	  the	  CSIRO's	  National	  Insect	  Collection.	  
	  
As	   well	   as	   electric	   blue	   Christmas	   beetles	   there	   were	   among	   others	   iridescent	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silver	   and	   iridescent	   khaki	   weevils	   and	   a	   royal	   purple,	   even	   suffragette	   purple,	  
Long-­‐horned	  beetle.	  
	  
All	   have	   been	   considerably	   scaled	   up	   in	   size	   but	   one	   of	   the	   beauties	   of	   the	  
fiendishly	   clever	   technique	   is	   that	   the	   enlarged	   bugs	   keep	   so	   much	   of	   the	   fine	  
anatomical	  detail	  of	  the	  exquisite	  little	  creatures	  they're	  copied	  from.	  And	  so	  they	  
don't	   look	  and	   feel	  at	  all	   like	   toys.	   They	  are	  a	  new	  kind	  of	  hard-­‐to-­‐define,	  21st-­‐
century	  artefact,	  part	  sculpture,	  part	  scientific	  model…	  	  
	  
And	  it	  offers	  promises	  not	  dreamt	  of	  at	  first.	  Probably	  the	  most	  exciting	  of	  them	  is	  
that	   fine	   virtual	   versions	   of	   some	   of	   the	   insects	   in	   the	   CSIRO-­‐housed	  Australian	  
National	  Insect	  Collection	  might	  be	  made	  and	  made	  more	  accessible.	  As	  it	  is,	  the	  
public	   can't	   (except	   as	   scholarly	   individuals	   engaged	   in	   research)	   ever	   see	   the	  
wondrous	  creatures	  in	  this	  treasure	  trove	  of	  460,000	  neatly	  preserved	  and	  pinned-­‐
in-­‐place	   items	  found	  in	  44,000	  places.	  They,	  the	  3D	  bugs,	  have,	  enlarged,	   lots	  of	  
the	  qualities	  of	  the	  real	  bugs	  in	  the	  collection.	  For	  example	  their	  shape	  is	  utterly	  
truthful	   (because	   it	   really	   is	   the	   actual	   shape)	   to	   the	   exquisite	   physique	   of	   the	  
insect	  being	  portrayed.	  
	  
What's	   more	   …	   the	   making	   of	   the	   bugs	   with	   titanium	   powder	   gives	   them	   the	  
almost	   exact	   peculiar	   iridescence	   that	   so	   many	   beetles	   really	   do	   have.	   At	   the	  
CSIRO	  …	  the	  splendid,	  enlarged,	  3D	  bugs	  were	  all	  arranged,	  glistening,	  glittering	  
and	  gleaming	  on	  top	  of	  a	  glass	  case	  full	  of	  real	  insects	  all	  glistening,	  glittering	  and	  
gleaming	  with	  an	  almost	  identical	  lustre	  (Warden,	  2013).	  
	  
The	   interest	   in	   making	   something	   new	   for	   public	   viewing	   had	   unforeseen	  
consequences	   to	   CSIRO	   researchers	   themselves,	   for	   the	   communication	   of	   science	  
through	  the	  medium	  of	  art.	  Unlike	  previous	  art-­‐science	  collaborations	  which	  have	  led	  
to	  the	  production	  of	  works	  of	  art	  with	  a	  science-­‐based	  content,	  such	  as	  those	  of	  artists	  
Sophie	  Munns	  (Munns,	  2013)	  and	  Francesca	  Samsel	  (Samsel,	  2012),	  this	  collaboration	  
resulted	   in	   increased	   understanding	   of	   the	   structure	   of	   the	   insects	   from	   an	  
entomological	  perspective	  and	  enhanced	   techniques	   for	  understanding	   their	   internal	  
structure.	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Following	   the	   success	   of	   the	   titanium	   insects,	   Nguyen’s	   research	   has	   received	  more	  
attention.	  He	  has	  been	  encouraged	  by	  CSIRO	  to	  further	  develop	  his	  optical	  3D	  model	  
capture	  system	  for	  better	  quality	  of	  smaller	  insects	  such	  as	  wheat	  weevil.	  Nguyen	  also	  
found	  opportunities	   to	   expand	   the	   applications	  of	   3D	   insect	  modeling	   to	  quarantine	  
control.	  This	  has	  caught	  the	  attention	  of	  the	  Department	  of	  Agriculture	  [see	  Figure	  70]	  
in	  applications	  enabling	  on-­‐site	  quarantine	  officers	  to	  use,	  3D	  models	  of	  known	  pests	  
to	  decide	  whether	  a	  bug	   is	  harmful.	  3D	  pest	  models	  help	   them	  make	  more	  accurate	  
decisions	  than	  photographs.	  
	  
	  
	  
	  
Figure	  70.	  Nguyen:	  Better	  quality	  of	  smaller	  insects	  for	  biosecurity	  	  	  
	  
	  
Working	   in	   a	   science	   organisation	   has	   tremendous	   benefits	   for	   the	   artist	   also,	  
especially	  in	  such	  a	  content	  rich	  environment	  with	  access	  to	  scientists	  themselves	  and	  
many	   of	   the	   resources	   such	   as	   laboratories	   and	   specialist	   equipment.	   Working	   in	  
collaboration	   can	  produce	   results	   for	   both	   the	   artist	   and	   scientist	   that	   extends	   their	  
expectations	   past	   the	   initial	   problem	   into	   a	   new	   dimension	   that	   in	   itself	   delivers	  
discoveries	   of	   new	   knowledge	   and	   information,	   for	   instance,	   working	  with	  Mayo	   to	  
gather	  information	  on	  the	  internal	  structure	  of	  a	  weevil,	  Figure	  71.	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Figure	  71.	  Confused	  Flour	  Beetle	  (Tribolium	  confusum),	  Micro	  X-­‐ray	  CT	  Scan	  by	  Dr	  
Sherry	  Mayo	  ,	  2013	  
	  
As	   an	   artist	   in	   residence	   in	   a	   science-­‐based	   organisation,	   the	   process	   of	   visualising	  
concepts	   and	   documenting	   ideas	   is	   an	   important	   step	   in	   clarifying	   vision	   and	   is	   an	  
important	   tool	   for	   visually	   describing	   aesthetical	   decisions.	   It	   acts	   as	   a	   ‘language’	   to	  
communicate	  objects,	  actions	  and	  process	  that	  are	  often	  a	  thought,	  an	  idea	  seen	  only	  
in	   the	   mind	   of	   the	   artist	   but	   needing	   transcribing	   for	   further	   action	   and	   possible	  
production.	  For	  me,	  using	  a	  CSIRO	  laboratory	  notebook	  was	  a	  wonderful	  ‘tool’	  for	  this	  
purpose	  and	  it	  also	  framed	  concepts	  within	  the	  same	  context	  as	  experiment.	  
	  
	  
	  
Figure	  72.	  CSIRO	  laboratory	  notebook	  as	  artist’s	  sketchbook,	  2012-­‐13	  	  
My	  laboratory	  notebook,	  see	  figure	  72,	   (my	  sketchbook)	  was	  full	  of	  sketches,	   images	  
drawn	   in	   discussions	   with	   scientists,	   in	   meetings,	   out	   in	   the	   field	   and	   often	   shared	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online	   (Gates-­‐Stuart,	   2012b).	   It	   was	   part	   of	   the	   wider	   process	   in	   interacting	   with	  
scientists,	   stakeholders	   and	   team	  members	   forming	  an	   invaluable	  part	  of	  pipeline	   in	  
the	  collaborative	  process	  and	  feedback	  to	  the	  organisation	  at	  the	  CSIRO.	  	  
	  
This	   pipeline	   was	   very	   much	   a	   two-­‐way	   process	   as	   a	   support	   network	   of	   the	  
organisation,	  providing	   feedback	  both	  ways	  and	  an	   interaction	   link	  of	  my	  artwork.	   It	  
included	   the	  use	  of	   diagrams	  on	  whiteboards,	   sketchbook,	   online	  discussion	  boards,	  
social	  media,	  email	  and	  shared	  server	  space.	  	  This	  was	  ideal	  for	  an	  artist	  as	  it	  added	  to	  
the	   discussion	   of	   production,	   the	   quality	   of	   work,	   aesthetic	   judgments	   and	  
development	  of	  materials.	  It	  also	  benefited	  the	  scientist,	  as	  research	  challenges	  were	  
approached	   with	   new	   insight	   and	   approach	   for	   finding	   technical	   solutions	   and	  
advancing	  science	  knowledge.	  	  
	  
The	  Enlighten	  exhibition	  
	  
Our	   results	   with	   the	   3D	   insect	   modelling	   were	   exciting,	   encouraging	   further	  
experiment	  with	  large-­‐scale	  structures	   looking	  at	  scalability	  of	  the	  insects	   in	  terms	  of	  
retaining	  the	  same	  quality	  of	  detail,	  texture	  and	  body	  mapping.	  	  
	  
Each	  year	  in	  Canberra,	  Enlighten	  Canberra	  Festival	  (ACT	  Government,	  2013)	  is	  an	  event	  
that	   celebrates	   national	   attractions	   in	   the	   Parliamentary	   Triangle	   through	   inviting	  
artists	   to	   create	   images	   for	   architectural	   projection	   on	   key	   buildings.	   	   The	   buildings	  
include	  the	  National	  Portrait	  Gallery,	  the	  National	  Library	  of	  Australia,	  the	  Museum	  of	  
Australian	  Democracy	  and	  Questacon.	  The	  Enlighten	  Canberra	  Festival	  attracted	  over	  
115,000	  people	  (Barr,	  2013;	  Events	  ACT,	  2013).	  
	  
Having	  been	  selected	  as	  one	  of	  the	  architectural	  projection	  artists	   for	  Enlighten	   (ACT	  
Government,	  2013)	  and	  with	  Questacon,	  the	  National	  Science	  and	  Technology	  Centre,	  	  
as	  the	  building	  for	  artwork,	  it	  was	  a	  terrific	  concept	  to	  have	  the	  insects	  on	  the	  outside	  
of	  the	  building,	  similar	  to	  the	  ‘Bugs’	  screened	  at	  Spectra	  (2012).	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In	  Enlighten,	   the	  technology	  was	  not	  available	  to	  use	   for	  moving	   images	  so	  this	   time	  
the	   building	   architecture	   was	   brought	   into	   the	   concept	   development	   as	   a	   way	   to	  
feature	  the	  perspective	  in	  the	  design	  as	  part	  of	  the	  insects’	  spatial	  environment	  (Figure	  
73).	  This	  was	  an	  excellent	  feature	  as	  walls	  could	  be	  visually	  removed	  adding	  a	  virtual	  
oasis,	  a	  cityscape	  could	  be	  applied	  to	  the	  ‘blank	  canvas’,	  and	  the	  insects	  would	  inhabit	  
these	  new	  spaces.	  	  	  
	  
 
 
Figure	  73.	   Insect	   surface	  and	  mapping	  designs	   shown	  with	   the	   images	  of	  3D	  models	  
projected	  onto	  the	  Questacon	  Building.	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The	  3D	  virtual	  models	  were	  shown	  as	  realistic	  insects	  amongst,	  and	  in	  contrast	  to	  their	  
digital	   body	   maps,	   projected	   in	   high	   detail	   revealing	   their	   textural	   markings	   and	  
showing	  the	   intricacy	  of	  their	  tactile	  bodies	  and	  shape.	  The	  colours	  were	  spectacular	  
and	   the	   insects	   appeared	   larger	   than	   life	   in	   the	   darkness	   of	   the	   evening.	   Electric	  
Canvas	   architecturally	  mapped	   the	   artworks	   through	   projection	   onto	   the	  Questacon	  
building.	  	  
	  
The	  public	  were	  enticed	  to	  the	  event	  through	  many	  media	  reports	  especially	  headlines	  
of	   giant	   bugs	   crawling	   over	   the	  Questacon	   building	   (McKay,	   2013),	   news	   broadcasts	  
(Kimball,	  2013)	  and	  CSIRO’s	  own	  Facebook	  album	  that	  received	  the	  most	  ‘likes’	  for	  the	  
month	   of	   March	   (CSIRO,	   2013b).	   The	   CSIRO’s	   division’s	   newsletter	   (Cross,	   2013d)	  
caught	   the	   attention	   of	   the	   Chief	   Executive	   (M.	   Clarke,	   Pers.	   Comm.	   2013),	   an	  
important	   factor	   in	   raising	   cultural	   awareness	   of	   communicating	   science	   initiatives	  
within	  the	  organisation.	  
Further	  details	  of	  the	  Titanium	  Insects	  collaboration	  are	  given	  in	  Appendix	  II.	  
	  
	  
Outcomes	  for	  science	  communication	  
	  
Amongst	   the	   many	   models	   for	   science	   communication,	   that	   of	   Stocklmayer	   (2013)	  
provides	  for	  science	  communication	  between	  artists	  and	  scientists,	  and	  artists	  and	  the	  
lay	   public.	   This	   model	   features	   three	   possible	   intended	   outcomes	   from	   such	  
interactions	  –	  one-­‐way	  information,	  knowledge	  sharing,	  and	  knowledge	  building	  (p.30).	  	  
In	   the	   first	   case,	   the	   intended	   outcome	   is	   simply	   to	   inform,	   through	   presentation	   of	  
science	  without	  structured	  provision	  for	  feedback	  and	  modification.	  	  The	  placement	  of	  
art	   installations	   on	   the	   outside	   of	   public	   buildings	  might	   be	   considered	   to	   be	   in	   this	  
category,	   since	   the	  Enlighten	  project	  was	   intended	  to	   interest	  and	  excite,	  but	  had	  no	  
provision	  for	  specific	  feedback.	  This	  aspect	  of	  the	  project	  was,	  in	  many	  respects,	  similar	  
to	  the	  works	  described	  by	  Wilson	  (2002)	  in	  his	  book	  about	  the	  intersections	  of	  science	  
and	   art.	   Wilson	   describes	   the	   work	   of	   Herbert	   Duprat,	   for	   example,	   who	   creates	  
strange	  hybrid	  objects	  through	  the	  metamorphic	  processes	  of	  insects.	  His	  art	  requires	  a	  
detailed	   understanding	   of	   the	   insect’s	   life	   cycle	   and	   behaviour	   to	   create	   what	   are	  
essentially	   ‘sculptures’.	   	  Mark	  Thompson,	  on	  the	  other	  hand,	  has	  created	  installations	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based	  on	  bees,	  including	  live	  bees	  and	  their	  honeycombs	  He	  uses	  bees	  to	  demonstrate	  
political	  points	  about	  crossing	  borders.	   (Wilson,	  2002,	  pp116-­‐117).	   	   In	  all	   these	  cases,	  
the	  artist	  (who	  is	  very	  familiar	  with	  the	  underlying	  science)	  uses	  the	  science	  to	  create	  
an	   artwork.	   	   This	   is	   the	  most	   usual	   process	   resulting	   from	   the	   intersection	   of	   these	  
disciplines,	  as	  is	  also	  exemplified	  in	  Korsmo	  (2004)	  concerning	  print	  and	  film	  media	  and	  
Frankel	  (2001)	  concerning	  photography.	  	  	  
	  
	  
	  
Figure	   74.	   The	   Science	   Communication	   Field	   (top	   image)	   and	   showing	   the	   Cross-­‐
section	  of	  the	  Model	  Featuring	  Scientists’	  Knowledge	  Sharing	  with	  Three	  Groups	  
(lower	  images)	  (From	  Stocklmayer,	  2013)	  
	  
In	  Stocklmayer’s	  (2013)	  third	  case,	  however,	  knowledge	  building	  is	  intended	  to	  “create	  
new	   meaning	   or	   understanding	   from	   different	   knowledge	   systems”	   (p.30).	   	   This	  
chapter	  describes	  such	  an	  outcome,	  since	  the	  art-­‐science	  collaboration	  described	  here	  
was	  a	  sharing	  of	  two	  very	  disparate	  knowledge	  systems.	  The	  outcome	  was	  a	  fusion	  of	  
knowledge,	  to	  create	  a	  product	  which	  could	  not	  have	  evolved	  using	  only	  one	  of	  these	  
systems.	   Further,	   the	   outcome	   for	   the	   scientist	   was	   a	   critical	   outcome	   for	   the	  
partnership.	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Such	  science/art	  collaborations	  provide	  a	  valuable	  means	   to	  communicate	  science	   in	  
an	   alternate	   and	   engaging	  way,	   enabling	   the	   research	   itself	   to	   be	   communicated	   to	  
large	  audiences.	   	  This	  exposure	  differed	  from	  popular	  media,	   in	  that	   it	   reached	   large	  
numbers	   of	   casual	   passers-­‐by	   who	   observed	   the	   art	   covering	   the	   exterior	   walls	   of	  
major	  national	   institutions.	   	  For	  the	  scientist,	   this	  method	  of	  communication	  enables	  
articulation	  of	  the	  research	  in	  the	  public	  domain	  in	  a	  way	  that	  reaches	  people	  who	  do	  
not	   seek	   to	   engage,	   as	   they	   might	   with	   a	   television	   documentary	   or	   a	   newspaper	  
article.	  The	  point	  here	  is	  that	  the	  public	  installation	  was	  portraying	  Nguyen’s	  research	  
in	   an	   accessible	  way,	   rather	   than	   some	   aspect	   of	   science	   being	   appropriated	   for	   an	  
artistic	  outcome.	  	  As	  Nguyen	  experienced,	  “Technical	  publications	  at	  conferences	  and	  
scientific	  journals	  are	  the	  main	  channels	  for	  a	  scientist	  to	  communicate	  their	  works	  to	  
their	  peers.	  Occasional	  press	  releases	  are	  the	  only	  means	  of	  communication	  with	  the	  
public	   who	   support	   and	   benefit	   from	   such	   work.	   This	   is	   very	   limited	   effect,	   as	   it	   is	  
produced	  by	  technical	  staff	  and	   is	   limited	  to	  research	  and	  technical	  communities.	  An	  
artist	   can	  provide	  a	   very	  powerful	   alternative	   interpretation	  and	  publication	   channel	  
for	  the	  science.	  The	  artist’s	  interpretation	  of	  the	  science	  work	  provides	  new	  exposure	  
that	  can	  benefit	  not	  only	  the	  individuals	  involved	  in	  creating	  the	  artworks	  but	  the	  host	  
institution,	   in	   terms	   of	   the	   much	   wider	   audience	   and	   impact.	   	   It	   also	   benefits	   the	  
viewing	  public	  in	  terms	  of	  enriching	  their	  experience	  and	  improving	  their	  knowledge	  of	  
contemporary	  science”.	  	  
	  
Thus	  working	   in	  collaboration,	  being	  part	  of	  an	   interdisciplinary	  team	  and	  as	  artist	   in	  
residence,	  proved	  to	  be	  of	  value	  to	  both	  the	  science	  organisation	  and	  to	  the	  artist,	  a	  
successful	  interdisciplinary	  relationship.	  This	  work	  did	  inform	  both	  the	  science	  and	  the	  
art	   (Figure	   75)	   offering	   a	   collaborative	   model	   of	   mutually	   beneficial	   science/art	  
explorations	  in	  related	  fields.	  These	  are:	  
	  
1. New	  ways	  to	  portray	  scientific	  research	  
2. Opportunities	  for	  cross-­‐disciplinary	  science	  research	  and	  communication	  
3. Opportunities	   for	   the	   institute	   itself	   to	   extend	   its	   public	   outreach	   in	   non-­‐
traditional	  ways	  
4. Opportunities	  for	  publishing	  research	  in	  a	  wider	  range	  of	  journals	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5. Exhibit	  of	  artwork	  in	  non-­‐traditional	  venues,	  e.g.	  science	  museums.	  	  
	  
	  
	  
Figure	  75.	  Art	  and	  Science	  Cross-­‐Pollinate	  2012	  (Cross,	  2013b)	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Beneficial	  outcomes	   for	   the	  organization	  have	  been	  wide	  media	  exposure	  and	  public	  
attention.	   New	   audiences	   have	   been	   reached	   through	   those	   who	   attended	   the	  
Enlighten	   evenings	   on	   the	   lakefront.	   Promotion	   via	   the	   Australian	   Broadcasting	  
Corporation	  (ABC)	  helped	  to	  increase	  audience	  as	  ABC3	  Behind	  the	  News	  (Davis,	  2013)	  
attracted	  over	  500,000	  viewers	  and	  local	  ABC	  7.30	  Report	  (Kimball,	  2013)	  with	  52,000	  
viewers.	   The	   CSIRO’s	   support	   and	   resources	   given	   to	   the	   project,	   particularly	   in	   its	  
promotion	   through	   CSIRO	   social	   media	   and	   science	   communicator’s	   reports	   (Beggs,	  
2013;	  Cross,	  2013b;	  Long,	  2013;	  McKay,	  2013)	  led	  to	  national	  and	  international	  press	  
attention,	   electronic	   and	   broadsheet	   copy.	   The	   internal	   value	   of	   the	   CSIRO	  
communication	   was	   equally	   important	   as	   it	   facilitated	   wider	   participation	   for	  
collaborative	   projects,	   positive	   feedback	   to	   divisional	   unit	   support,	   new	   co-­‐authored	  
publications	  and	  research	  credit	  to	  the	  scientists.	  
	  
In	   summary,	   can	   collaboration	   between	   a	   scientist	   and	   an	   artist	   inform	   both	   the	  
science	  and	  the	  art?	  Most	  certainly,	  as	  demonstrated	  in	  the	  exploration	  of	  3D	  insects,	  
both	   as	   virtual	  models	   and	   animated	   imagery.	   Through	   sharing	   information	  of	   value	  
between	   scientist	   and	   the	   artist	   with	   results	   shown	   in	   future	   research	   projects	   and	  
public	   exhibitions	   the	   scientist	   was	   able	   to	   advance	   his	   research	   in	   new	   directions	  
within	  the	  organisation	  and	  the	  artist,	  through	  a	  deeper	  insight	  to	  her	  work,	  achieved	  a	  
collection	  of	  new	  work	  with	  exposure	  to	  a	  much	  wider	  audience.	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Chapter	  5	  
StellrScope:	  Exploring	  the	  engagement	  of	  science	  art	  and	  audience	  
	  
Can	   an	   artist	   in	   a	   scientific	   organisation	   act	   as	   a	   catalyst	   for	   the	   production	   of	   art	  
science	   outreach?	   This	   question	   was	   framed	   around	   an	   extensive	   study	   looking	   at	  
wheat	   science	   innovation	   over	   one	   hundred	   years	   resulting	   in	   a	   public	   artwork,	  
StellrScope,	  in	  a	  national	  science	  museum.	  The	  study	  covers	  the	  artwork	  I	  produced	  as	  
part	  of	  a	  major	  science	  art	  commission	  undertaken	  for	  the	  Australian	  Capital	  Territory	  
Government,	   as	  part	  of	   the	  Centenary	  of	  Canberra	  working	   in	   collaboration	  with	   the	  
Commonwealth	  Scientific	  and	  Industrial	  Research	  Organisation	  (CSIRO).	  	  
	  
In	   January	  2012,	   I	  was	   awarded	   the	  Centenary	  of	  Canberra	   Science	  Art	  Commission.	  
StellrScope	  builds	  on	  a	  story	  connecting	  the	  Canberra	  region	  to	  Australia’s	  major	  crop.	  
It	  celebrates	  100	  years	  of	  wheat	  innovation,	  from	  the	  days	  of	  William	  Farrer	  through	  to	  
the	  present	  day	  research	  undertaken	  at	   the	  CSIRO,	  which	   is	  hosted	  at	   the	  previously	  
named	   ‘Food	   Futures	   Flagship	   Future	   Grains’	   and	   in	   Bioinformatics	   at	   the	  
Computational	  Informatics	  Division.	  
William	  Farrer	  
	  
	  
	  
Figure	  76.	  Farrer’s	  Notebook	  1901	  (in	  the	  collection	  of	  the	  National	  Library	  of	  Australia	  
-­‐	  NLA).	  Photograph:	  Gates	  Stuart.	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When	   in	   1889,	   William	   Farrer,	   The	   Grand	   Old	   Man	   of	   Wheat,	   began	   in	  
earnest	   his	   cross-­‐breeding	   experiments,	   Australia’s	   wheat	   yield	   was	   about	  
27,000,000	   bushels.	   When	   he	   gave	   the	   Federation	   variety	   to	   the	   world	   in	  
1900	   the	   yield	   had	   grown	   to	   48,000,000.	   In	   1910,	   the	   figure	   had	   grown	   to	  
95,000,000	  and	  the	  urgency	  of	  wartime	  sent	  up	  figures	  of	  180,000,000.	  	  
	  
The	  season	  of	  1930-­‐31	  saw	  the	  peak	  figures	  of	  213,000,000,	  and	  since	  then	  
the	  average	  about	  200,000,000	  bushels	  (Western	  Mail,	  1935).	  	  
	  
This	  Grand	  Old	  Man	  of	  Wheat	  certainly	  left	  a	  stunning	  legacy	  for	  Australia	  including	  his	  
most	   notable	   field	   diary	   (Figure	   76).	   Wheat	   experimentalist	   William	   Farrer	   is	   most	  
notably	  known	  as	  the	  producer	  of	  the	  famous	  Federation	  Wheat	  and	  for	  his	  innovative	  
cross-­‐breeding	  of	  plant	  varieties.	  	  His	  research	  to	  improve	  drought	  tolerant	  plants,	  fight	  
against	  the	  devastating	  crop-­‐	  destroying	  infection	  ‘rust’,	  and	  development	  of	  new	  plant	  
breeding	   techniques,	   led	   to	   Australia’s	   wheat	   crop	   being	   worth	   $7	   billion	   today	  
(Australian	   Bureau	   of	   Statistics,	   2014).	   As	   an	   example,	   in	   2011,	   it	  was	   recorded	   that	  
27,891,000	   tonnes	   of	   wheat	   were	   produced	   on	   13,645,000	   hectares	   in	   Australia	  
(“Grains:	  Major	  Commodities,”	  2014).	  
	  
His	   work	   on	   rust	   resistance	   and	   adaptive	   wheat	   varieties	   is	   still	   cited	   by	   many	  
researchers	   as	   they	   search	   for	   knowledge	   relating	   to	   rust	   pathogens	   on	   wheat	   and	  
other	  cereals	  (McIntosh,	  2007).	  Apart	  from	  his	  distinguished	  research	  career,	  however,	  
I	  was	  also	  interested	  in	  Farrer’s	  connection	  to	  Canberra	  and	  the	  surrounding	  region	  of	  
the	   Australian	   Capital	   Territory	   (ACT).	   He	   was	   born	   in	   England	   but,	   following	   his	  
university	   studies	   at	   Cambridge	   University,	   Farrer	   came	   to	   Australia	   through	   the	  
recommendation	  of	  a	  university	  friend,	  Frank	  Betts,	  with	  whom	  he	  came	  to	  stay	  until	  
he	  became	  a	  tutor	  in	  the	  home	  of	  George	  Campbell	  at	  Duntroon	  station,	  near	  Canberra	  
(The	  Western	   Herald,	   1958).	   In	   1875,	   Farrer	   passed	   examinations	   to	   become	   a	   land	  
surveyor,	   but	   it	  was	   his	   interest	   in	   agriculture	   and	   awareness	   of	   the	   difficulties	  with	  
wheat	  crops	  that	  led	  him	  to	  experiment	  with	  wheat	  breeding.	  Lambrigg,	  near	  Tharwa	  in	  
the	  ACT,	   became	  his	   homestead	   (Figure	   77)	  where	   he	   settled	  with	   his	  wife,	  Nina	  De	  
Salis,	  working	  for	  the	  Department	  of	  Agriculture	  as	  well	  has	  experimenting	  on	  his	  own	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wheat	  varieties.	  	  These	  were	  cultivated	  in	  his	  homestead	  station	  laboratory	  and	  grown	  
on	  his	  land.	  	  
	  
	  
	  
Figure	  77.	  Farrer’s	  Station	  Laboratory	  at	  Lambrigg.	  Photograph:	  Gates-­‐Stuart	  
	  
	  
It	  is	  recorded	  that	  Farrer	  made	  hundreds	  of	  crosses	  of	  wheat	  from	  various	  parentages,	  
mainly	   between	   New	   South	  Wales	   Purple	   Straw,	   the	   Fife	   wheats	   and	   Indian	  wheats	  
(Clark,	  Martin,	  &	   Ball,	   1922).	   The	  wheat	   characteristics	   range	   from	   strength	   of	   flour,	  
drought	   resistance	   and	   plants	   holding	   onto	   their	   seeds.	   His	   experiments	   in	   tripartite	  
and	  two	  pair	  crossing	  resulted	  in	  the	  Federation	  variety	  and	  produced	  a	  total	  of	  thirty-­‐
three	   varieties	   of	   wheat	   (Shelton,	   1925).	   In	   fact,	   much	   of	   Farrer’s	   mission	   was	   to	  
improve	  the	  grain	  of	  wheat	  for	  the	  baking	  and	  flour	  industry	  of	  Australia,	  being	  one	  of	  
the	  first	  wheat	  breeders	  to	  take	  up	  this	  cause	  (Russell,	  1949).	  
	  
A	  colleague,	  Frederick	  Bickell	  Guthrie,	  an	  agricultural	  chemist,	  worked	  in	  collaboration	  
with	   Farrer	   researching	   suitable	   varieties	   of	   wheat	   for	   its	   chemical	   composition	   and	  
quality	  of	  flour,	  relating	  these	  to	  mill	  and	  bakery	  conditions	  for	  the	  commercial	  industry	  
in	   Australia.	   Following	   Farrer’s	   death,	   Guthie	   wrote	   a	   special	   report	   on	   Farrer’s	   life	  
including	   the	   results	   of	   his	   work	   for	   the	   Farrer	  Memorial	   Trust	   (Guthrie,	   1922).	   The	  
report	  fondly	  recalls	  Farrer’s	  earlier	  life,	  his	  scientific	  career	  and	  details	  of	  his	  crossings	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of	  plant	  varieties	  and	  the	  wheats	  he	  produced.	  Table	  5	  lists	  Farrer’s	  wheat	  and	  Figure	  
78	  shows	  Farrer’s	  own	  handwriting	  of	  his	  notes.	  
	  
Table	  5:	  Principal	  wheats	  produced	  by	  William	  Farrer.	  
	  
Farrer’s	  Wheat	  Varieties	  
Bobs	   Field	  Marshall	   Outpost	  
Bomen	   Florence	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Plover	  
Bayeh	   Firbank	   Rerraf	  
Bunyip	   Farrer’s	  Durum	   Rymer	  
Comeback	   Genoa	   Schneider	  
Cedar	   Jade	   Sunset	  
Clarendon	   John	  brown	   Sussex	  
Cleveland	   Jonathan	   Thew	  
Canberra	   Jumbuck	   Tarragon	  
Cumberland	   Nardoo	   Uppercut	  
Federation	   Nutcut	   Warren	  
	  
	  
	  
	  
Figure	  78.	  Farrer’s	  notes	  on	  wheat	  varieties,	  (Manuscripts	  NLA).	  Photograph:	  Gates-­‐
Stuart	  
	  
This	   innovation	   in	   wheat	   science,	   which	   is	   of	   national	   significance	   to	   Australia,	   links	  
back	   to	   the	   early	   research	   achievement	   of	   William	   Farrer	   whose	   legacy	   was	   an	  
inspiration	  to	  StellrScope.	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This	   report,	   together	   with	   other	   Farrer	   documents,	   including	   his	   letters	   and	   field	  
notebook	  (Figure	  78),	  were	  an	  important	  inspiration	  for	  my	  research	  for	  StellrScope.	  His	  
Federation	   Wheat	   is	   featured	   in	   the	   Classification	   of	   American	   Wheat	   Varieties,	  
introduced	   into	   the	   United	   States	   of	   America,	   Department	   of	   Agriculture,	   in	   1914	  
(Clark,	  (Martin,	  &	  Ball,	  1922)	  (Figure	  79).	  
	  
	  
	  
Figure	   79.	   Federation	  Variety,	   Plate	   XXV,	   Classification	  of	  American	  Wheat	  Varieties.	  	  
Description,	  Plant	   spring	  habit	   early,	   short;	   stem	  white.	   It	  was	   first	  produced	  by	  
the	  late	  Mr	  Farrer,	  wheat	  experimentalist,	  of	  New	  South	  Wales	  (Australia),	  from	  a	  
cross	  between	  Purplestraw	  and	  Yandilla	  (Clark	  et	  al.,	  1922).	  
	  
	  
Farrer’s	   connection	   to	   Canberra	   lives	   on	   through	   the	   research	   at	   the	   CSIRO	   and	   its	  
scientists	   into	   this	   area	   of	   crop	   science	   and	   future	   foods,	   as	   Dr	   Matthew	   Morell	  
comments:	  
	  
Wheat	  established	  a	   tenuous	   foothold	   in	  Australia	   through	   the	   introduction	  
of	  wheat	  strains	  from	  India,	  Europe	  and	  the	  Americas,	  but	  these	  wheats	  did	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not	   thrive	   in	   the	   challenging	   Australian	   climate,	   struggled	   in	   our	   soils,	   and	  
were	   susceptible	   to	   a	   variety	   of	   devastating	   diseases.	   The	   extraordinary	  
pioneering	  work	  of	  William	  Farrer	  set	  in	  train	  a	  process	  that	  continues	  to	  this	  
day,	  using	  the	  genetic	  principles	  established	  by	  Mendel	  to	  improve	  all	  aspects	  
of	  wheat	  productivity	  and	  quality.	  
	  
A	  remarkable	  feature	  of	  Farrer’s	  early	  work	  was	  that	  not	  only	  did	  he	  seek	  to	  
produce	   wheats	   with	   adaptation	   to	   the	   environment,	   and	   resistance	   to	  
disease,	   he	   was	   also	   ahead	   of	   his	   time	   in	   seeing	   genetics	   as	   a	   vehicle	   to	  
improve	   the	  bread-­‐making	  quality	  of	  his	  wheats.	  Farrer’s	  collaboration	  with	  
Frederick	   Guthrie	  was	   critical	   to	   initiating	   a	   strong	   tradition	   in	   Australia	   of	  
focusing	  on	  the	  production	  of	  high	  quality	  wheats	  that	  meet	  consumer	  needs.	  	  
Producing	  wheats	  that	  hit	  the	  trifecta	  of	  productivity,	  disease	  resistance	  and	  
quality	  remains	  the	  holy	  grail	  of	  the	  wheat	  industry	  to	  this	  day.	  
	  
Tremendous	   advances	   have	   been	   made	   in	   wheat	   genetics,	   but	   also	   wheat	  
agronomy	   and	   disease	   resistance,	   from	   the	   1960’s	   onwards.	   The	   step	  
changes	  in	  productivity	  brought	  about	  by	  the	  green	  revolution	  were	  based	  on	  
the	   recognition	   by	   Nobel	   Laureate	   Norman	   Borlaug	   and	   colleagues	   that	  
reducing	   plant	   height	   allowed	   increases	   in	   productivity	   through	   converting	  
more	   of	   the	   biomass	   produced	   into	   grain,	   rather	   than	   vegetative	   mass.	  	  
Wheat	  research	  remains	  a	  core	  focus	  of	  the	  plant	  science	  research	  of	  CSIRO,	  
where	  CSIRO	  scientists	  are	  world	   leaders	   in	  understanding	  the	  physiology	  of	  
the	  crop,	  studying	  how	  the	  plant	  copes	  with	  water,	  and	  understanding	  how	  
the	   crop	   performs	   in	   response	   to	   nitrogen,	   to	   heat,	   and	   more	   recently,	   to	  
increasing	   levels	   of	   carbon	   dioxide.	   These	   studies	   have	   led	   to	   tangible	  
outcomes	   for	  wheat	  breeders,	   for	   agronomists,	   for	   farmers,	   and	  ultimately,	  
for	  the	  nation	  (Morell,	  2013).	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Figure	  80.	  Farrer	  and	  his	  wife,	  Nina	  De	  Salis,	  photograph	  from	  the	  William	  Farrer	  Trust	  
	  
Introducing	  StellrScope	  
	  
I	  named	  the	  project,	  StellrScope,	  given	  the	  vast	  array	  of	  information	  to	  explore	  and	  at	  
the	  same	  time	  needing	  to	  focus	  on	  specific	  content.	  In	  coining	  the	  term,	  StellrScope,	  its	  
meaning	  is	  intended	  to	  describe	  translating	  complex	  information	  into	  a	  simpler	  visual	  
understanding,	   significant	   in	   a	   project	  where	   the	   volume	   of	   scientific	   information	   is	  
overwhelming	  for	  non-­‐scientists	  and	  requires	  a	  comprehensive	  visual	  interpretation.	  In	  
this	   instance,	   Stellr	   refers	   to	   the	   vastness	   of	   the	   subject	   and	   Scope	   referring	   to	  
containing	   the	  vision.	  With	   the	   term	  StellrScope	  defined,	   simplifying	   this	   information	  
into	   images	   through	   aesthetic	   analysis	   and	   extracting	   complex	   data	   to	   construct	  
narrative	  into	  artwork	  was	  the	  task.	  The	  outcome	  was	  much	  wider	  than	  expected,	  with	  
many	   works	   in	   the	   project,	   such	   as	   the	   hemispherical	   displays	   StellrLume	   Domes,	  
constituting	   the	   actual	   commission	  piece	   for	   the	  Centenary	  of	   Canberra.	   The	  overall	  
project	  produced	  three	  exhibitions	  in	  all,	  including	  the	  Embracing	  Innovation	  Volume	  3	  
exhibition	   (2013),	   StellrScope	   at	   Questacon	   and	   Hot	   Seeds	   shown	   at	   the	   CSIRO	  
	  132	  
Discovery	   Centre.	   It	   also	   included	   the	   joint	   publication	   of	   research	   papers	   along	   the	  
way	  and	  an	  artwork	  dedicated	  to	  William	  Farrer	  (Figure	  81).	  	  
	  
	  
	  
Figure	  81.	  ‘Visionary’,	  dedicated	  to	  William	  Farrer	  by	  Gates-­‐Stuart,	  2012	  
	  
	  
The	   focus	   on	   physical	   and	   biochemical	   traits	   of	   organisms	   in	   plant	   structures,	  
particularly	   wheat,	   was	   very	   much	   a	   step	   beyond	   the	   biological	   fingerprint	   codes,	  
evident	   in	  previous	  artworks,	  as	  StellrScope	  required	  approaching	  new	  territory,	  such	  
as	  quantitative	  sciences,	  mathematics,	  informatics	  and	  statistics.	  
	  	  
Given	  that	  statistics	  has	  long-­‐standing	  and	  deep	  connections	  to	  the	  biological	  sciences	  
and	   plays	   such	   a	   significant	   part	   in	   agriculture,	   and	   given	   that	   modern	   molecular	  
biology	   is	   inundated	  with	  data	   from	   instruments	   that	   tell	  us	  about	   the	  DNA	  of	   living	  
organisms	   via	   informatics,	   particularly	   in	   computational	   science,	   it	   was	   an	   essential	  
part	  of	  StellrScope	  to	  engage	  with	  this	  deluge	  of	  data.	  	  
	  
Interest	  in	  pattern	  formation	  of	  data-­‐based	  information	  led	  to	  new	  graphical	  solutions	  
to	   represent	   scientific	   and	   historical	   narratives,	   as	   shown	   in	  MAGICal	   Fusion	   (Figure	  
82).	   Its	   visually	   dense	   content	   and	   layers	   examine	   the	   genetics	   of	   wheat	   and	   the	  
laboratory	  conditions	  of	  retaining	  dormancy	  in	  seed	  growth	  (Gates-­‐Stuart	  &	  Barstow,	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2013)	   leading	   to	  a	  series	  of	  works	   in	   the	  MAGICal	   series	   in	  which	  spatial	  dimensions	  
and	  the	  number	  sequence	  1	  –	  9	  are	  used	  as	  simple	  numerical	  rule	  for	  mapping	  shape.	  
Access	  to	  high-­‐end	  technology,	  such	  as	  CT	  X-­‐ray	  phase	  scanners	  and	  cameras,	  and	  the	  
supporting	  expertise	  of	  scientists	  at	  the	  cutting	  edge	  of	  visualisation	  research,	  made	  it	  
possible	   to	   translate	   and	   code	   numerical	   and	   data-­‐driven	   information	   into	   a	   visual	  
form	  and	  create	  this	  series	  of	  images.	  
	  
	  
	  
Figure	   82.	   ‘MAGICal	   Fusion’	   image.	   Part	   of	   the	   ‘Numbers'	   set	   translating	   the	   spatial	  
form	  of	  the	  wheat	  bioinformatical	  and	  scientific	  data	  through	  patterns	  by	  Gates-­‐
Stuart,	  2013	  
	  
	  
This	   collaborative	   project	   at	   CSIRO	   involved	  working	  with	   scientific	   leaders	  Dr	  David	  
Lovell	  and	  Dr	  Matthew	  Morell,	  together	  with	  many	  other	  valued	  scientific	  researchers	  
and	  linkage	  partners,	  such	  as	  the	  William	  Farrer	  Memorial	  Trust.	  This	  all	  tied	  in	  to	  the	  
work	  of	  the	  CSIRO’s	  Food	  Futures	  Flagship’s	  Advanced	  Grains	  Theme,	  now	  called	  the	  
Food	  and	  Nutrition	  Flagship	   (then	   led	  by	  Matthew)	  which	   looks	  at	  new	  strategies	   to	  
understand	  how	  the	  genome	  of	  a	  wheat	  plant	  affects	  its	  physical	  traits:	  its	  phenome.	  
This,	   in	   turn	   links	   to	  work	   of	   the	   Australian	   Plant	   Phenomics	   Centre	  which	   seeks	   to	  
measure	   and	   understand	   the	   physical	   traits	   of	   plants	   as	   they	   develop	   in	   different	  
environments.	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It	  was	  interesting	  to	  note	  that	  in	  William	  Farrer’s	  writings:	  
	  
“I	   find	  my	  notes	   have	   been	   kept	   so	   unsystematically	   and	   that	   so	  much	  has	  
been	  forgotten	  which	  was	  of	  principal	  interest	  at	  some	  stage	  of	  the	  work…if	  
justice	  where	  done	  to	  it,	  it	  would	  be	  likely	  to	  furnish	  suggestive	  information	  to	  
others	   who	  might	   wish	   to	   take	   in	   hand	  work	   of	   a	   similar	   character,	   either	  
with	  cereals	  or	  with	  some	  other	  domesticated	  plants”	  (Farrer,	  1898).	  	  
	  
StellrScope	   therefore	   respectfully	   paid	   tribute	   to	   his	   significant	   contribution	   through	  
the	  mutual	  collaboration	  of	  science	  and	  art.	  	  It	  was	  a	  creative	  catalyst	  and	  active	  model	  
for	  visualizing	  and	  communicating	  scientific	  research	  and	  innovation.	  The	  question	  of	  
how	   to	   represent	  100	   years	  of	  meaningful	   content	   in	   a	   singular	   artistic	  outcome	   for	  
the	   Centenary	   of	   Canberra,	   as	   well	   as	   creating	   an	   artwork	   with	   equal	   value	   and	  
understanding	  for	  CSIRO	  was	  the	  challenge.	  
	  
Creating	  StellrScope	  
	  
In	   tackling	   such	   a	   project,	   the	   processes	   involved	   are	   not	   always	   predetermined.	  	  
Where	   to	   start	   is	   generally	   embedded	   in	   a	   fact	   finding	   plan	   but	   progress	   responds	  
much	  more	   to	   the	  direction	  of	   ideas,	   content	   building,	   researching	   and	   an	   aesthetic	  
understanding	  in	  the	  construct	  of	  visual	  material.	  The	  collaboration	  is	  summarised	  by	  
the	  contributing	  groups,	  as	  such:	  
	  
Our	  experience	  of	  the	  process	  of	  Science	  Art	  collaboration	  in	  StellrScope	  has	  
been	   extremely	   positive.	   It	   has	   brought	   people	   together	   who	   would	   not	  
otherwise	   have	  met;	   it	   has	   sparked	   insights	   that	  would	   not	   otherwise	   have	  
been	  glimpsed;	   it	  seems	  to	  have	   liberated	  people	  to	  think	   in	  ways	  that	  they	  
would	  not	  have	  otherwise	  entertained.	  These	  experiences	  have	  been	   felt	  by	  
scientists	  and	  artist	  alike.	  
	  
	  As	  we	  examined	  this	  situation	  for	  clues	  as	  to	  why	  this	  may	  have	  happened,	  
we	   felt	   we	   had	   experienced	   a	   constructive	   interplay	   between	   scientific	  
creativity	  and	  artistic	  creativity,	  and	  we	  conceptualised	  this	  model	  as	  shown	  
in	   Figure	   83.	   Our	   model	   posits	   that,	   in	   isolation,	   scientific	   and	   artistic	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processes	   pursue	   orthogonal	   “directions”	   of	   creativity	   but,	   in	   combination,	  
they	  allow	   their	  participants	   to	  access	  new	  areas	  of	   ideas,	   imagination	  and	  
innovation	  (Gates-­‐Stuart	  et	  al.,	  2013).	  
	  
	  
	  
Figure	   83.	   Our	   conceptual	   model.	   	   This	   represents	   the	   constructive	  
connection	   and	   interplay	   between	   artistic	   relativity	   (which	   deals	   in	  
subjective	   interpretation)	   and	   scientific	   creativity	   (which	   deals	   in	   objective	  
interpretation).	   When	   these	   two	   orthogonal	   dimensions	   of	   creativity	  
connect	  in	  a	  Science	  Art	  collaboration,	  the	  collaborators	  gain	  access	  to	  new	  
realms	  of	  ideas,	  imagination	  and	  innovation.	  
	  
	  
Determining	   the	   methodological	   approach	   with	   such	   vast	   content	   required	   a	  
narrowing	  of	  focus.	  Rather	  than	  selecting	  particular	  years	  with	  associated	  events,	  the	  
focus	   of	   StellrScope	   was	   centered	   on	   various	   themes,	   such	   as	   growth	   and	  
development,	   pest	   and	   disease,	   technology	   and	   bioinformatics,	   including	   health	   and	  
future	  food.	  As	  the	  project	  was	  situated	  in	  bioinformatics I	  started	  with	  images	  relating	  
to	   numerical	   data	   and	   software	   codes,	   extracting	   information	   from	   algorithms	   and	  
data	   sets	  and	  using	   these	  as	  a	  visualisation	  method	   for	   creating	   images	   	   (Figure	  82).	  
The	   first	   six	   months	   were	   a	   period	   of	   understanding	   the	   science	   and	   establishing	  
working	  relationships	  with	  the	  scientists	  as	  well	  as	  keeping	  the	  stakeholders	  informed	  
and	  communicating	  my	  plans.	  The	  use	  of	  visual	  templates	  showing	  the	  project	  phases	  
was	  a	  useful	  tool	  for	  a	  quick	  and	  uncomplicated	  systematic	  approach.	  (Figures	  84	  and	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85).	  
	  
Mathematically	   applying	   a	   formula	   to	   represent	   artistic	  methodology	   and	   a	   possible	  
solution	   to	   quantifying	   a	   span	   of	   a	   hundred	   years	   was	   a	   challenge.	   In	   posing	   this	  
question	  to	  a	  colleague	  (statistician),	  he	  suggested	  a	  formula:	  
	  	  	  
R(2013)	  =	  f(R1(1913),	  R2(1914),	  …,	  R100(2012))	  
	  
Likewise,	  the	  approach	  could	  applied	  to	  a	  genotype	  of	  wheat:	  
	  
Genotype(2013)	  =	  f(Genotype(1913)	  x	  …………..	  )	  
	  
Arguably,	  we	  could	  swap	  the	  text	  for	  image:	  
(2013) = f  (1913) x (2012)) 
 
No	   doubt,	   there	   are	   other	   methods	   to	   illustrate	   this	   principle	   especially	   with	   the	  
variety	  of	  visualisation	  software	  available.	  However,	   in	   illustrating	  how	  this	  work	  was	  
created,	  the	  following	  steps	  were	  important	  to	  the	  process	  of	  making	  the	  artwork:	  	  
	  
• Researching	  content	  
• Discussions	  with	  scientists	  to	  gather	  information	  	  
• Looking	  at	  how	  elements	  might	  fit	  together	  –	  relationship	  of	  information	  
• Collaboration:	  investigating	  format	  and	  production	  	  
• Deciding	  if	  more	  information	  should	  be	  added	  to	  selected	  areas	  
• Analysis	  of	  image	  and	  message	  	  
• Relevance	  	  
• Representation	  of	  style	  	  
• Feedback	  
• Collaboration:	  Production	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Identifying	   the	   process	   of	   image	   making	   does	   not	   necessarily	   equate	   to	   the	   real	  
symbiotic	  process	  of	  the	  interconnected	  relationship	  of	  the	  scientist	  and	  artist.	  The	  key	  
to	   this	   is	   around	   relationships	   and	   mutual	   respect	   in	   sharing	   knowledge	   and	  
understanding	  of	  the	  inherent	  value	  of	  research	  expertise.	  
	  
	  
	  
Figure	  84.	  StellrScope	  Planning	  Grid,	  Phase	  I,	  2012	  
	  
	  
	  
	  
Figure	  85.	  StellrScope	  Planning	  Grid,	  Phase	  II,	  2012	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The	   main	   artwork	   of	   StellrScope,	   was	   to	   be	   exhibited	   at	   Questacon,	   the	   National	  
Science	   and	   Technology	   Centre,	   with	   a	   proposal	   to	   use	   several	   spaces	   in	   the	   large	  
atrium,	   taking	   advantage	   of	   the	   interior	   architecture	   that	   presented	   exciting	  
possibilities	  of	  mapping	  projection	  to	  walls	  and	  surfaces,	  as	  shown	  in	  figure	  86.	  
	  
	  
	  
Figure	  86.	  Concept	  plan	  for	  Questacon	  Installation,	  Version	  I,	  2012	  
	  
	  
In	  this	  plan,	  content	  would	  be	  zoned	  at	  various	  locations	  using	  the	  building	  as	  a	  large	  
canvas	  to	  unwrap	  the	  stories,	  experience	  the	  installations	  and	  be	  a	  part	  of	  the	  overall	  
Questacon	  journey	  available	  for	  public	  viewing.	  Running	  concurrently,	  an	  exhibition	  at	  
the	  CSIRO	  Discovery	  Centre	  would	  also	  show	  elements	  of	  the	  residency	  and	  research	  
findings.	   Considerable	   planning	   went	   into	   the	   Questacon	   atrium	   idea	   including	   the	  
exclusive	  mapping	   of	   the	   building	   with	   Zebedee,	   a	   flying-­‐spot	   laser	   scanner	   (CSIRO,	  
2013c)	  to	  see	   if	  we	  could	  create	  a	  virtual	  museum	  inside	  Questacon.	  However,	  given	  
that	   available	   projectors	   could	   not	   project	   images	   bright	   enough	   to	   go	   through	   the	  
daylight	  in	  Questacon,	  other	  than	  in	  the	  evening,	  and	  also	  that	  the	  data	  from	  Zebedee	  
was	  not	  able	  to	  be	  constructed	  as	  animated	  film	  at	  the	  time,	  the	  plan	  to	  exhibit	  was	  
switched	  to	  Gallery	  5,	  on	  the	  upper	  floor.	  
	  
As	  with	  any	  change	  to	  direction	  and	  planning,	   fresh	   thinking	  and	   ideas	  evolved	   from	  
discussions	  shared	  with	  scientists	  at	  CSIRO	  and	  we	  soon	  sparked	  another	  solution.	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Inspiration	  came	  to	  Eleanor	  from	  an	  unlikely	  source:	  a	  Top	  Gear	  documentary	  
on	  the	  cars	  of	  James	  Bond	  [2]	  in	  which	  presenter,	  Richard	  Hammond,	  renders	  
a	  van	  (almost)	  invisible	  using	  a	  large	  flatscreen	  on	  one	  side	  of	  the	  vehicle	  to	  
display	  the	  scene	  on	  the	  other	  side.	  Instead	  of	  projecting	  onto	  a	  suface	  from	  
“the	   outside”,	   Eleanor	   wondered	   about	   projection	   from	   “the	   inside”,	  
containing	  the	  light,	  creating	  a	  luminous	  object	  that	  could	  generate	  sufficient	  
brightness	   to	   be	   visible	   against	   ambient	   light.	   This	   idea	   triggered	   research	  
and—via	  interactive-­‐augmented-­‐reality	  specialist	  Matt	  Adcock—consultation	  
with	  Drs	  Tomasz	  Bednarz	  and	  Con	  Caris	  (CSIRO)	  and	  Associate	  Professor	  Paul	  
Bourke	  (Director	  of	  iVEC	  at	  UWA).	  We	  began	  to	  settle	  on	  an	  idea	  we	  named	  a	  
StellrLumé:	  a	  projection	  inside	  a	  translucent	  hemisphere	  of	  a	  size	  that	  people	  
could	  stand	  around	  or	  perhaps	  even	  interact	  with.	  
	  
We	   learned	   of	   Pufferfish	   Ltd.,	   an	   Edinburgh-­‐based	   company	   specializing	   in	  
interactive	   spherical	   displays	   (PufferSphere	   R)	   and	   found	   out	   that	   one	   had	  
recently	   been	   installed	   in	   the	   new	   National	   Arboretum	   in	   Canberra.	   By	  
chance,	  Will	   Cavendish	   (Pufferfish	   Chief	   Technical	   Officer)	   was	   just	   leaving	  
Canberra	  and	  a	  brief	  meeting	  was	  arranged.	  Will	  was	  enthusiastic	  about	  the	  
concept,	   noting	   that	   a	   hemispherical	   display	   will	   require	   research	   and	  
development	  at	  Pufferfish	  (Gates-­‐Stuart	  et	  al.,	  2013).	  	  
	  
The	  StellrLumé	  Domes	  	  
	  
	  
	  
Figure	  87.	  Dome	  concept	  ideas:	  research	  notebooks	  Nguyen	  (left)	  and	  Gates-­‐Stuart	  
(right),	  2012	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Once	  Nguyen	  and	  I	  had	  mapped	  out	  our	  concepts	  we	  went	  into	  action,	  testing	  out	  our	  
theories,	   creating	   havoc	   in	   the	   corridor’s	   of	   CSIRO	   as	   we	   built	   pilot	   models,	  
experimented	  with	  materials	   and	  drew	  up	  designs.	   These	   soon	  became	  extended	  or	  
revised	  as	  we	   shared	   the	   ideas	  with	  others	  and	  gathered	  momentum	   for	   teamwork.	  
Lovell	  was	  instrumental	  in	  supporting	  the	  plans	  as	  well	  as	  contributing	  to	  concepts,	  as	  
was	  Morell.	  Both	  were	  crucial	   to	   the	  ease	  of	  working	  across	   the	  organisation	  and	   to	  
making	   connections	  with	  other	  CSIRO	   team	   leaders	  nationally.	   In	   fact,	   CSIRO	  was	   as	  
much	   a	   strong	   supporter	   of	   science	   outreach	   as	   the	   other	   stakeholders,	   the	   ACT	  
Government	   Centenary	   office	   and	   Questacon,	   as	   science	   education	   and	  
communicating	  research	  is	  an	  important	  aspect	  of	  the	  research	  undertaken	  within	  the	  
CSIRO	  organisation	  (Kennedy,	  2013).	  	  
	  
This	  was	  also	  a	  factor	  in	  our	  concept	  development:	  considering	  the	  broader	  picture	  of	  
the	  project	  and	  how	  it	  might	  diversify	  into	  other	  applications	  and	  be	  of	  greater	  use	  to	  
other	   researchers	   (Figure	   87).	   The	   concept	   of	   domes	   was	   very	   much	   part	   of	   this	  
thinking	   and	  we	  were	   considering	   extending	   its	   application	   to	   education,	   something	  
that	   we	   briefly	   touched	   on	   with	   stakeholder,	   Pufferfish.	   However,	   at	   this	   time,	   the	  
main	  priority	  was	  to	  focus	  on	  the	  commission	  deadline	  and	  maintain	  the	  schedule	  as	  
planned.	  
	  
Placing	   the	   work	   in	   a	   museum,	   especially	   a	   science	   museum,	   takes	   considerable	  
research,	   not	   just	   the	   logistics	   of	   making	   a	   large	   artwork	   but	   also	   the	   planning	   of	  
materials,	  their	  location,	  and	  everything	  to	  do	  with	  workplace,	  health	  and	  safety.	  This	  
had	  a	  bearing	  on	  the	  design	  of	   the	  work.	  Originally	   I	  had	  worked	  on	  the	  design	  with	  
Nguyen	   in	   planning	   a	   floor-­‐standing	   three	  metre	   wide	   dome	   with	   the	   possibility	   of	  
more	  than	  one	  system.	  The	  domes	  were	  named	  Stellrlumé	  so	  as	  to	  be	  badged	  with	  the	  
StellrScope	   name	   and	   allude	   to	   the	   fact	   that	   they	   are	   screen	   projection	   systems,	  
(Figure	  88).	   	  We	  experimented	  with	   the	  dome	  surface	  being	   sensitive	   to	  hand	   touch	  
detection	   via	   infra-­‐red	   camera	   capture	   inside	   the	   system	   but	   this	   was	   to	   prove	   too	  
expensive	  and	  difficult	  to	  house	  inside	  the	  dome.	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Figure	  88.	  StellrLumé	  Proposal:	  Nguyen	  and	  Gates-­‐Stuart	  2012	  
	  
	  
	  
	  
Figure	  89.	  Awareness	  of	  health	  and	  safety	  concerns	  and	  potential	  hazards	  in	  the	  
museum	  setting,	  sketch	  by	  Gates-­‐Stuart,	  2012	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Eventually,	   through	   practical	   and	   safety	   considerations,	   we	   made	   the	   decision	   to	  
redesign	  the	  dome	  with	  a	  base.	  This	  was	  one	  of	  these	  occasions	  where	  the	  rationale	  of	  
aesthetics	   was	   compromised	   and	   the	   sensitivity	   of	   design	   standards	   needed	   to	   be	  
endorsed.	  We	  had	  considered	  safety	   from	  the	  outset	  but,	  given	   the	  expertise	  of	   the	  
science	  museum	   in	   this	   situation,	  we	  were	  alerted	   to	   the	  more	   robust	   requirements	  
we	  needed	  to	  consider	  in	  this	  user	  friendly,	  play	  orientated	  environment,	  as	  shown	  in	  
figure	  89.	  
	  
Interestingly,	  the	  issue	  of	  artwork	  in	  relation	  to	  museum	  exhibits	  is	  something	  that	  had	  
many	  sensibilities	  around	  it.	  The	  Centenary	  had	  commissioned	  ‘artwork’	  yet	  the	  piece	  
was	  to	  be	  exhibited	  in	  a	  science	  museum,	  hence	  different	  criteria	  applied.	  	  In	  this	  case,	  
the	  audience	  is	  used	  to	  physically	  engaging	  with	  the	  exhibit:	  this	  is	  particularly	  the	  case	  
with	  children.	  An	  art	  gallery	  might	  generate	  different	  public	  behaviour,	  as	  instinctively	  
in	  a	  gallery	  there	  is	  often	  an	  assumed	  preciousness	  about	  the	  work	  unless	  it	  is	  stated	  
to	  be	  an	  interactive	  work.	  In	  a	  museum,	  where	  children	  learn	  through	  play,	  the	  instinct	  
is	   to	   interact	   and	   therefore	   the	   exhibit	   requires	   adherence	   to	   enhanced	   safety	  
regulations	   and	  must	   be	   robust.	  We	  were	   certainly	   a	   little	   naive	   about	   some	  of	   the	  
extreme	  playful	  actions	  such	  as	  swinging	  from	  exhibits	  or	  jumping	  on	  them	  but	  this	  is	  
the	   benefit	   of	  working	   closely	  with	   the	   organisation	   and	   becoming	   a	   team	  within	   a	  
team.	  
	  
My	  decision	  to	  make	  the	  work	  interactive	  was	  important;	  I	  wanted	  to	  follow	  the	  remit	  
of	  the	  museum’s	  philosophy	  in	  engaging	  with	  science	  through	  learning	  in	  play	  as	  this	  
made	  sense	  to	  the	  communication	  of	  the	  work	  itself.	  However,	  this	  might	  have	  been	  a	  
compromise	  for	  the	  expectations	  of	  the	  Centenary	  Unit	  in	  terms	  of	  their	  expectation	  of	  
an	  artwork.	  In	  theory,	  the	  guidelines	  for	  the	  commission	  were	  open	  and	  free	  for	  me	  to	  
develop	  my	  own	  ideas.	  	  As	  soon	  as	  the	  commission	  was	  granted,	  a	  reporting	  structure	  
was	   set	   in	   place	   with	   presentations,	   regular	   meetings	   and	   monthly	   feedback.	  
Embracing	   such	   an	   exciting	   and	   interesting	   topic	   involving	   agriculture,	   genetics	   and	  
technology	  was	  a	  huge	  subject	  while	  the	  opportunity	  to	  be	  inventive	  with	  the	  artwork	  
was	  equally	  appealing	  and	  challenging.	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Not	  only	   that,	  but	   in	   telling	  a	  story	  that	  sits	  over	   the	  span	  of	  a	  hundred	  years,	  some	  
editorial	  decisions	  were	  required,	  as	  well	  as	  being	  creative	  with	  how	  the	  story	  might	  be	  
presented.	   I	  was	   also	   interested	   in	   the	   time	   span	   in	   terms	   of	   artistic	   representation	  
and	   aware	   of	   the	  many	   genres	   of	   art	   and	  moving	   images	   that	   had	   passed.	   Should	   I	  
reflect	  on	  the	  early	  animation	  techniques	  or	  cinematic	  movies	  as	  enigmatically	  shown	  
in	   18	   mm	   film?	   Three	   major	   national	   institutions	   were	   significant	   in	   my	   thought	  
processes,	   the	   National	   Library	   of	   Australia	   (NLA),	   the	   National	   Film	   and	   Sound	  
Archives	  (NFSA)	  and	  the	  Australian	  War	  Memorial	  (AWM).	  	  
	  
	  
	  
Figure	  90.	  Diorama:	  Australian	  War	  Memorial,	  Photograph	  by	  Gates-­‐Stuart	  2012	  
	  
	  
At	   the	  NLA	   I	  was	  able	   to	  access	   the	  original	   field	  diaries	  and	   letters	  of	  William	  Farrer	  
and	   at	   the	   NFSA	   I	   watch	   early	   newsreels	   of	   postwar	   economic	   growth	   in	   Australia	  
including	  films	  made	  about	  William	  Farrer,	  such	  as	  ‘A	  Nation	  is	  Built’.	  At	  the	  AWM	  I	  was	  
especially	   intrigued	  with	  the	  dioramas	  and	  of	  this	  method	  of	  showing	  a	  story	  as	  a	  3D	  
exhibit	  (Figure	  90).	  
	  
These	   dioramas	   influenced	   my	   ideas	   about	   constructing	   a	   story	   in	   3D	   and	   the	  
techniques	  and	  medium	   to	  use.	  At	   the	  NFSA,	   I	   created	  a	   series	  of	  wheat	   sketches	   to	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place	  inside	  the	  zoetrope,	  as	  shown	  in	  figure	  91,	  to	  create	  a	  basic	  animation.	  	  I	  bought	  a	  
phenakistoscope	   to	   make	   my	   own	   circular	   templates	   and	   create	   the	   video	   sketch,	  
Rough	  Cut	  (Figure	  92)	  (Gates-­‐Stuart,	  2012b).	  
	  
	  
	  
	  
Figure	  91.	  Sketch:	  zoetrope	  (left)	  and	  phenakistoscope	  (right),	  2012	  
	  
	  
The	   experiments	   with	   these	   techniques	   led	   me	   to	   think	   about	   making	   holographic	  
images,	  given	  the	  spatial	  quality	  of	  the	  wheat	   in	  the	  video	  sequence,	  and	  to	  be	  more	  
creative	  with	  3D	  technology.	  	  	  
	  
	  
	  
Figure	  92.	  Video	  still	  sequence:	  Wheat	  in	  Time	  (Rough	  Cut)	  (Gates-­‐Stuart,	  2012)	  
	  
	  
Meanwhile,	   I	   was	   still	   considering	   how	   to	   curate	   the	   story	   of	   wheat	   and	   all	   the	  
elements	  involved	  to	  create	  a	  short	  animation	  sequence.	  I	  discovered	  the	  term,	  Digital	  
Cubism,	  as	  used	  by	  Glassner:	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The	   aspect	   of	   Cubism	  most	   relevant	   …	   is	   its	   use	   of	   simultaneous,	   multiple	  
points	   of	   view.	   Analytical	   Cubism	   asserted	   that	   no	   privileged	   point	   of	   view	  
exists	   for	   an	   object,	   and	   that	   multiple	   views	   are	   appropriate—or	   perhaps	  
even	  necessary—for	  understanding	  the	  structure	  of	  objects.	  	  
	  
…	   computer	   graphics	   can	   do	   things	   that	   no	   real	   camera	   could	   ever	   do.	  My	  
original	   inspiration	   for	   exploring	   alternative	   imaging	   models	   came	   when	   I	  
was	   thinking	  about	  how	   to	   shoot	  a	   scene	   in	  a	   film	  script	   I	  had	  written	   that	  
required	  showing	  several	  events	  simultaneously.	  They	  were	  all	  in	  roughly	  the	  
same	   location,	  but	  no	  single	  shot	  could	  have	  captured	  them	  all.	   I	   started	  to	  
think	   about	   the	   different	   tools	   available	   to	   directors	   and	   cinematographers	  
for	  addressing	  this	  problem	  (Glassner,	  2004). 
	  
This	  was	  an	  ideal	  concept	  to	  base	  my	  ideas	  around,	  especially	  to	  warp	  images	  inside	  the	  
dome	  and	  to	  be	  creative	  with	  the	  idea	  of	  multiple	  viewpoints:	  perhaps	  a	  storyline	  could	  
be	  conceived	  in	  a	  similar	  way	  as	  a	  non-­‐linear	  narrative,	  with	  aspects	  of	  time	  removed	  in	  
a	   chronological	   sense	   and	   a	   juxtaposition	   of	   all	   content,	   including	   historical	   and	  
scientific	  images,	  with	  art.	  	  This	  was	  an	  exciting	  direction	  and	  possibly	  a	  risk	  in	  terms	  of	  
my	   museum	   audience	   and	   their	   experience	   and	   understanding	   of	   the	   work.	  
Nevertheless,	  encouraged	  by	   the	  possible	   learning	   inherent	   in	   such	  artistic	  ambiguity	  
and	   abstract	   story	   line,	   the	   allusive	   thinking	   factor	  mentioned	   by	   Tyler	   and	   Likova	   is	  
inspiring:	  	  
	  
The	  ability	  to	  tolerate	  ambiguity	  and	  uncertainty	  during	  the	  creative	  process	  
is	  an	  important	  mental	  trait.	  The	  tolerance	  for	  ambiguity	  is	  also	  an	  important	  
attribute	  in	  the	  learning	  of	  science	  in	  order	  to	  deal	  with	  the	  complexities	  and	  
ambiguities	  of	   scientific	  knowledge.	  Unlike	   its	  popular	   stereotype,	   science	   is	  
replete	  with	  ambiguities	  and	  contradictions	  that	  have	  to	  be	  resolved	  in	  order	  
for	  learning	  to	  proceed.	  Allusive	  thinking	  by	  appearance	  alone	  lends	  intuitive	  
judgment	   to	   overly	   rational	   thought	   and	   can	   lead	   to	   the	   discovery	   of	  
meaningful	   metaphors	   (Tucker	   et	   al.,1982;	   Smolucha	   and	   Smolucha,	   1985;	  
Peterson,	  1993).	  This	  type	  of	  thinking	  could	  be	  developed	  with	  focused	  visual	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education	   methods	   and	   its	   applicability	   shown	   in	   a	   variety	   of	   academic	  
disciplines	  (Tyler	  and	  Likova,	  2012,	  p.2)	  
	  
	  
Making	  a	  dome	  presents	  some	  interesting	  challenges	  in	  that	  it	  is	  an	  unusual	  projection	  
shape.	  The	   fabrication	  of	   the	  domes	  and	   their	  base	  was	   taking	  place	   in	   Los	  Angeles,	  
whilst	   the	   internal	   technology	  was	   being	   developed	   in	   Scotland.	  Nguyen	   and	   I	  were	  
working	  on	  the	  3D	  aspects	  whilst	  Adcock	  and	  Feng	  were	  writing	  the	  video	  projection	  
software.	   The	   final	   shape	   of	   the	   domes	   had	   been	   approved,	   figure	   93,	   and	   I	   was	  
already	  producing	  content	  from	  all	  the	  sources	  I	  had	  been	  researching.	  	  
	  
	  
	  	  
Figure	  93.	  Building	  storyline	  for	  the	  StellrLumé	  Domes,	  concept	  sketch	  by	  Gates-­‐Stuart,	  
2013	  
	  
	  
Finally,	  I	  came	  up	  with	  the	  idea	  to	  have	  the	  dome	  content	  shown	  as	  two	  video	  layers,	  
one	  underneath	  the	  other,	  that	  would	  only	  become	  visible	  through	  the	  detection	  of	  a	  
hand	  held	  over	  the	  dome,	  casting	  a	  shadow	  (Figure	  94).	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Figure	  94.	  StellrLumé	  Domes	  installation,	  Gallery	  5,	  Questacon,	  2013	  
	  
	  
Each	   video	   layer	   would	   be	   made	   up	   from	   of	   a	   series	   of	   10-­‐second	   clips	   to	   form	   a	  
continuous	  sequence.	  	  The	  clips	  ranged	  from	  documentary	  videos	  taken	  in	  the	  wheat	  
fields,	   microscopic	   images,	   museum	   artefacts,	   historical	   film	   clips,	   artworks	   and	   3D	  
animated	  scientific	  models	  of	  plants	  and	  insects	  (Figure	  95).	  
	  
	  
	  
Figure	  95.	  Video	  still	  composition	  in	  10	  mins	  sections	  x	  4	  sections	  (StellrLumé	  Domes),	  
2013	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As	  the	  piece	  selected	  as	  the	  commissioned	  artwork,	  I	  wanted	  the	  StellrLumé	  Domes	  to	  
have	  those	  complexities	  and	  ambiguities	  of	  scientific	  knowledge	  as	  mentioned	  by	  Tyler	  
and	   Likova	   (2012),	   to	   let	   the	   audience	   experience	   the	   work	   through	   interaction,	   to	  
piece	   together	   the	   segments	   of	   100	   years	   as	   discovered	   via	   the	  domes.	   These	   ideas	  
continued	   in	   other	  works,	   such	   as	   Spotlight	   on	  Wheat,	   that	   presents	   a	   playful	   floor	  
installation	  showing	  a	  video	  of	  enlarged	  wheat	  grain	  and	  a	  section	  of	  a	  wheatear.	   In	  
standing	  on	  the	  grain,	  the	  human	  figure	  casts	  a	  shadow	  that	  is	  detected	  by	  a	  camera	  
and	   creates	   a	   crop	   circle	   that	   reaveals	   a	   wheat	   field	   underneath.	   Children	   at	   the	  
exhibition	  created	  shapes	  with	  their	  bodies,	  some	  trying	  to	  be	  insect	  shadows,	  having	  
fun	  whilst	  seeing	  the	  wheat	  field	  moving	  beneath	  their	  feet	  (Figure	  96).	  
	  
	  
	  
Figure	  96.	  ‘Spotlight	  on	  Wheat’,	  Interactive	  floor	  installation,	  2013	  
	  
	  
Other	  works	  in	  this	  exhibition	  at	  Questacon	  were	  constructed	  with	  the	  same	  objective	  
and	  experiential	  method	  to	  bring	  the	  visitor	  ‘up	  close’	  to	  the	  work	  and	  engage	  with	  the	  
work.	  Examples	  included	  six	  holographic	  works	  that	  were	  very	  realistic	  (Figure	  97):	  the	  
children	  were	  observed	  trying	  to	  grab	  the	  seeds	  that	  appeared	  to	  leap	  out	  of	  the	  frame	  
(Musa,	  2013).	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Figure	  97.	  3D	  compositions	  for	  the	  six	  hologram	  artworks,	  2013	  
	  
	  
The	  same	  approach	  applied	  to	  the	  StellrLumaca,	  a	  3D	  volumetric	  display	  that	  showed	  
information	  such	  as	  data	  readings	  of	  heat	  tolerance	  in	  plants	  scanned	  in	  the	  fields.	  The	  
information	  was	  shown	  as	  a	  3D	  virtual	  model,	  illuminated	  on	  strings	  (Figure	  98).	  In	  an	  
interview	   at	   the	   time,	   team	   member	   Adcock	   said:	   "We	   wanted	   to	   give	   people	  
something	   a	   bit	   different	   and	   let	   them	   come	   in	   and	   say	   'How	   did	   they	   do	   that?'	   So	  
there's	  a	  bit	  of	  magic	  involved"	  (	  Maher,	  2013).	  
	  
	  
	  
Figure	  98.	  StellrLumarca:	  Construction	  (left),	  3D	  volumetric	  display	  (right),	  2013	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The	   installation	   was	   accompanied	   by	   a	   StellrScope	   musical	   piece,	   composed	   by	  
Marlene	  Radice	  who	  used	  various	  film	  clips	  I	  provided	  together	  with	  wheat	  sequence	  
data	  and	  mathematical	  notation	  by	  Lovell.	  
	  
The	  whole	  project,	   including	   the	  accompanying	  exhibition	  of	   artworks,	  Hot	  Seeds,	   at	  
the	  CSIRO	  Discovery	  Centre	  was	  an	  extensive	  range	  of	  works,	  as	  shown	  in	  the	  display	  
poster	   (Figure	   99).	   Other	   works,	   such	   as	   the	   Hot	   Seeds	   Collection,	   are	   shown	   in	  
Appendix	  III	  to	  this	  thesis	  and	  include	  sections	  of	  the	  artist	  catalogue	  and	  a	  reference	  
to	   a	   video	   of	   the	   StellrLumé	   domes	   (Figure	   169).	   Appendix	   III	   also	   includes	  
contemporary	  articles	  and	  the	  educational	  resource	  which	  accompanied	  StellrScope.	  
	  
	  
	  
Figure	  99.	  All	  the	  artworks	  as	  part	  of	  the	  StellrScope	  Project,	  2013	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Reflections	  on	  StellrScope	  
	  
The	  full	  catalogue	  for	  this	  exhibition	  is	  separately	  attached	  to	  this	  thesis	  (Appendix	  IV).	  
Artworks	  in	  the	  project	  included:	  
	  
StellrLumé	  Domes	  	  
The	  StellrLumé	  Domes	  installation	  used	  Spatial	  Augmented	  Reality	  (SAR)	  techniques	  to	  
bring	   computer	   graphics	   into	   the	   human-­‐scale	   physical	   environment.	   In	   order	   to	  
facilitate	  interaction	  between	  the	  graphics	  and	  visitors,	  overhead	  depth	  cameras	  were	  
used	   that	   sense	   red,	   green	   and	   blue	   as	   well	   as	   distance	   for	   every	   pixel.	   Custom	  
software	  then	  extracted	  the	  human	  form,	  such	  as	  hands,	  over	  the	  top	  of	  the	  projection	  
surface.	  Elements	  of	  the	  digital	  content	  (video	  images)	  were	  selected	  based	  on	  where	  
‘virtual	  shadows’	  landed,	  and	  a	  composite	  video	  was	  projected	  through	  a	  fish-­‐eye	  lens	  
onto	  the	  dome.	  This	  gave	  us	  a	  two-­‐layer,	  2D	  video	  on	  a	  3D	  surface.	  Interaction	  Design	  
and	  Computer	  Software	  was	  by	  Matt	  Adcock	  and	  David	  Feng,	  CSIRO.	  	  
	  
Titanium	  Insects	  
A	  series	  of	  3D	  Printed	  Titanium	  Insects	  were	   included	  as	  part	  of	  StellrScope.	  Creating	  
the	   3D	   insects	   brought	   together	   expertise	   across	   CSIRO,	   including	   the	   Australian	  
National	   Insect	  Collection,	  Computational	   Informatics	  and	  Future	  Manufacturing.	  The	  
insects	   were	   achieved	   by	   advanced	   scanning	   techniques	   and	   X-­‐Ray	   Phase	   Contrast	  
Scanning.	   X-­‐Ray	   Phase	   Contrast	   Scanning	   was	   by	   Dr	   Sherry	   Mayo	   and	   quantitative	  
Imaging	   by	  Dr	   Choung	  Nguyen,	   CSIRO.	   3D	   Titanium	  Printing	  was	   by	  Dr	   John	  Barnes,	  
CSIRO.	  	  
	  
Holograms	  
The	   StellrScope	   holograms	   used	   3D	   data	   as	   the	   foundational	   component	   of	   the	  
hologram.	  Using	  CT	   scans	  of	  wheat,	   seeds	  and	  animated	   images,	   the	  3D	  model	  data	  
was	  broken	  down	  into	  subsets	  for	  each	  hogel	  (a	  three	  dimensional	  pixel).	  Each	  digital	  
hologram	  was	  composed	  of	  thousands	  of	  hogels.	  The	  hologram	  of	  the	  3D	  model	  was	  
created	  by	  recording	   interference	  patterns	  of	  two	   laser	  beams.	   Interference	  patterns	  
were	  composed	  and	   recorded	   in	   the	  photopolymer	   film.	  This	   completed	   the	  process	  
for	   just	  one	  hogel,	   so	   it	  was	   repeated	   for	  each	  subsequent	  hogel	  until	   the	  hologram	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was	   complete.	   The	   hologram	   recorded	   and	   processed	   the	   film	   and	  was	   ready	   to	   be	  
viewed.	   	   X-­‐Ray	   Phase	   Contrast	   Scanning	   was	   by	   Dr	   Sherry	   Mayo	   and	   quantitative	  
Imaging	  by	  Dr	  Choung	  Nguyen,	  CSIRO.	  	  
	  
StellrScope	  Artworks	  
StellrScope	   images	   were	   digitally	   composed	   from	   original	   documentary	   video,	  
photographs,	   drawings,	   3D	   animation	   and	   text	   produced	   during	   the	   Science	   Art	  
residency	   at	   CSIRO,	   based	   at	   the	   Computational	   Informatics	   Division	   and	   the	   Food	  
Futures	   Flagship.	   Information	  was	   drawn	   from	   the	   National	   Library	   of	   Australia,	   the	  
Farrer	   Memorial	   Trust,	   National	   Film	   and	   Archives	   of	   Australia	   and	   in	   collaboration	  
with	   CSIRO	   scientists.	   The	   images	   were	   used	   across	   all	   the	   different	   artworks	   in	  
StellrScope,	  produced	  as	  digital	  video	  in	  the	  domes	  and	  as	  prints	  on	  Hahnemuhle	  paper	  
from	  a	  large	  format	  printer.	  	  
	  
Spotlight	  on	  Wheat	  
The	  Spotlight	  on	  Wheat	   installation	  used	  Spatial	  Augmented	  Reality	  (SAR)	  techniques	  
to	  bring	  digital	  video	  content,	  a	  wheat	  field	  and	  micro	  CT	  seed	  scans,	  into	  the	  human-­‐
scale	  physical	  environment.	  In	  order	  to	  facilitate	  interaction	  between	  the	  graphics	  and	  
visitors,	  overhead	  depth	  cameras	  were	  used	  that	  sensed	  red,	  green	  and	  blue	  as	  well	  as	  
distance	   for	   every	   pixel.	   Custom	   software	   then	   extracted	   the	   human	   form,	   body	  
shapes,	   over	   the	   top	   of	   the	   floor	   projection	   surface.	   Elements	   of	   the	   digital	   content	  
were	  selected	  based	  on	  where	  ‘virtual	  shadows’	   landed.	  The	  audience	  became	  active	  
participants	   in	   order	   to	   experience	   the	   floor	   spotlights.	   	   Interaction	   Design	   and	  
Computer	  Software	  was	  by	  Matt	  Adcock	  and	  David	  Feng,	  CSIRO.	  	  
	  
Slices	  of	  Man	  
The	   ‘Five	  Slices	  of	  Man’	  wall-­‐based	  sculptures	  were	   life	  size	   in	  scale	  and	  consisted	  of	  
light	   resin-­‐based	  material	   showing	   large	  bubble	   type	  holes.	   This	  work	   related	   to	   the	  
health	   benefits	   of	   eating	   bread	   and	   drew	   interest	   to	   the	   research	   of	   texture	   in	  
commercial	  baking	  processes,	  in	  particular,	  air	  holes.	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The	  scale	  and	  enormity	  of	  the	  StellrScope	  project	  thus	  demonstrated	  how	  an	  artist	  in	  a	  
scientific	  organisation	  can	  act	  as	  a	  catalyst	  for	  the	  production	  of	  art	  science	  outreach.	  
StellrScope	  was	  an	  opportunity	   to	  encompass	  a	  visual	  dialogue	  and	  set	  of	   references	  
within	   the	   artwork	   itself,	   much	   like	   the	   method	   developed	   in	   FingerCodes.	   These	  
results	  have	  also	  been	  encoded	  into	  the	  artwork,	  embedded	  as	  visual	  layers,	  accessible	  
via	  interaction	  -­‐	  an	  informatic	  installation	  that	  is	  the	  intention	  of	  artwork.	  	  
	  
StellrScope	  provided	  a	  topical	   research	  project	  with	  many	  dimensions	  to	  explore	   in	  a	  
multidisciplinary	  research	  organisation.	  The	  evidence	  for	  this	  stems	  from	  the	  catalytic	  
growth	   of	   network	   activity	   across	   the	   research	   dimensions	   of	   the	   national	   science	  
organization,	  and	  the	  collaborative	  synergy	  invested	  in	  the	  project.	  The	  artworks	  drew	  
on	   research	   participation	   from	   the	   Australian	   National	   Insect	   Collection,	   Ecosystem	  
Sciences,	   Food	   Futures,	   Plant	   Industry,	   Computational	   Informatics,	  Material	   Sciences	  
and	   Engineering	   including	   the	   Australian	   Synchrotron,	   the	   National	   Film	   and	   Sound	  
Archive	  and	  the	  National	  Library	  of	  Australia.	  The	  outcomes	  extended	  the	  StellrScope	  
project	   for	   both	   artist	   and	   scientists	   into	   research	   publication,	   conference	   papers,	  
multiple	  exhibitions	  and	  media	  coverage.	  	  
	  
The	  project	  extended	  knowledge	  to	  the	  public	  beyond	  viewing	  the	  exhibition	  itself,	  as	  
volunteers	  attended	  the	  exhibition	  each	  day,	  talking	  to	  the	  public	  about	  the	  exhibition,	  
its	  science	  and	  the	  artworks.	  The	  volunteers	  were	  part	  of	   the	  Centenary	  of	  Canberra	  
year-­‐long	   event	   which	   was	   an	   advantage	   in	   connecting	   other	   spaces,	   people	   and	  
places.	  The	  volunteers	  made	  a	  significant	  contribution	  to	  the	  event	  as	  they	  were	  well	  
versed	   in	   the	  knowledge	  of	   the	  work	  and	  were	   informal	   in	   their	  approach	  to	  visitors	  
that	  attracted	  friendly	  exchange	  of	  information	  and	  also	  feedback	  from	  visitors	  about	  
the	  work.	  As	  the	  artist,	  I	  also	  visited	  the	  exhibition	  daily	  to	  thank	  the	  volunteers,	  speak	  
with	   public	   about	   the	   work,	   check	   any	   details	   with	   gallery	   staff	   and	   enjoy	   hearing	  
feedback	   about	   the	   work.	   	   	   This	   proved	   to	   be	   a	   great	   asset	   to	   the	   process	   of	  
communication,	  setting	  up	  a	  pipeline	  of	  knowledge	  sharing	  and	  feedback.	  	  
	  
Rather	   than	  have	  a	  visitor’s	  guest	  book,	   I	  decided	   to	  place	  a	   large	  sketchbook	   in	   the	  
gallery	  with	  lots	  of	  coloured	  felt	  pens	  for	  drawing.	  I	  invited	  children	  to	  make	  a	  drawing	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about	  Stellrscope	  as	  I	  was	  interested	  in	  how	  they	  would	  represent	  their	  thoughts	  about	  
the	  exhibition	  (Figure	  100).	  The	  book	  proved	  so	  popular	  that	  we	  had	  to	  complete	  the	  
activity	  within	  a	  week	  as	  it	  was	  requiring	  extra	  attention	  from	  volunteers.	  	  
	  
	  
	  
Figure	  100.	  Samples	  of	  children’s	  drawings	  from	  the	  StellrScope	  Exhibition.	  (Top	  row)	  
StellrLumarca	   sketches,	   (Second	   row	   from	   the	   top)	  All	   the	  StellrScope	   artworks,	  
(Third	  row)	  Spot	  light	  on	  wheat	  images	  (Bottom	  row)	  the	  StellrLumé	  Domes.	  
	  
	  
The	   results	   were	   very	   exciting	   in	   the	   sharp	   observation	   of	   the	   children	   and	   the	  
attention	  to	  detail	  produced	  in	  their	  sketches.	  The	  volunteers	  recalled	  how	  children	  as	  
young	  as	  four	  were	  involved	  and	  were	  happy	  to	  chat	  about	  what	  they	  had	  seen	  in	  the	  
exhibition.	   	   Next	   to	   the	   gallery,	   Questacon	   had	   set	   up	   their	   QLab	  where	   CSIRO	   had	  
provided	  samples	  of	  wheat	  and	  grain	   to	  see	  under	  microscopes	  and	  an	  exhibition	  of	  
actual	  wheat	  plants	  so	  that	  the	  children	  could	  continue	  asking	  questions,	  finding	  facts	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and	  connecting	  the	  links	  between	  the	  exhibition,	  the	  science	  and	  the	  art.	  
	  
The	   aim	   to	   connect	   all	   the	   facets	   of	   information	   and	   add	   different	   levels	   of	  
engagement	  was	   provided	   by	   the	   opportunity	   to	   bring	   the	  William	   Farrer	  Memorial	  
Trust	   Oration	   to	   Canberra	   and	   combine	   this	   with	   a	   CSIRO	   Wheat	   Symposium	   for	  
scientists.	  This	  became	  a	  day	  long	  event	  with	  the	  symposium	  leading	  into	  the	  Oration	  
speech	  to	  which	  public	  were	  invited.	  As	  the	  event	  was	  held	  at	  the	  National	  Library	  of	  
Australia,	   which	   is	   very	   close	   to	   Questacon,	   it	   was	   also	   a	   good	   opportunity	   for	   the	  
scientists	  to	  visit	  the	  exhibition.	  	  	  
	  
All	  this	  supports	  the	  value	  of	  the	  artist	  as	  a	  catalyst	  for	  the	  production	  of	  art	  science	  
outreach	   in	   many	   active	   roles,	   including	   engagement	   and	   collaboration	   in	   various	  
sectors	  of	  government,	  education,	  research	  and	  community.	  
	  
	  
Figure	  101.	  Conference	  poster,	  Australian	  Science	  Communicators	  Conference,	  2014	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In	  summary,	  can	  an	  artist	  in	  a	  scientific	  organisation	  act	  as	  a	  catalyst	  for	  the	  production	  
of	   art	   science	   outreach?	   Yes:	   the	   StellrScope	   outreach	   project	   represented	  
collaboration	  that	  was	  new	  and	  original	  and	  did	  not	  impose	  prior	  goals	  that	  may	  have	  
limited	   process.	   	   It	   demonstrated	   a	   creative	   approach	   for	   which	   the	   formula	   was	  
simple:	  	  
	  
• Willingness	  to	  collaborate	  and	  openness	  in	  sharing	  information	  (Figure	  101)	  
• Respect	  for	  research	  integrity	  and	  IP	  sensitivity	  
• Openness	  to	  explore	  new	  ideas	  (recognising	  independent	  time	  constraints	  of	  all	  
parties)	  
• Commitment	  to	  deliver	  
• Saying	  it	  as	  it	  is	  –	  helpful	  questions	  	  
• Understanding	   that	   negative	   results	   are	   only	   a	   different	   method	   to	   focus	  
positive	  alternatives.	  	  
The	   artworks	  were	  produced	   through	   a	   collaborative	   and	   interdisciplinary	   approach.	  
They	  extended	  the	  science	  in	  a	  new	  and	  interesting	  dimension,	  adding	  an	  alternative	  
approach	  to	  outreach	  activity	  in	  the	  organisation.	  As	  a	  catalyst,	  the	  artist	  moved	  fluidly	  
within	   the	   organisation	   and	   amongst	   its	   scientists,	   generating	   a	   unity	   of	   innovative	  
cooperation	  and	  solutions	  for	  science	  and	  art	  in	  the	  public	  domain.	  	  
	  
In	  the	  final	  chapter,	  I	  will	  reflect	  on	  the	  lessons	  learned	  from	  the	  three	  projects	  
described	  in	  Chapters	  3-­‐5	  of	  this	  thesis.	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Conclusion	  
Kaleidoscope	  
	  
The	   interesting	   spectrum	   of	   creative	   collaborations	   between	   artist	   and	   scientist	   has	  
been	  evident	  throughout	  history	  and	  is	  consistently	  scrutinised	  in	  terms	  of	  its	  longevity	  
and	   value,	   both	   to	   industry	   and	   society.	   There	   can	   be	   no	   doubt	   that	   exchanges	   of	  
influence	  and	  reflective	  thought	  have	  driven	  many	  an	  innovation	  and	  added	  to	  cultural	  
wealth.	  	  	  
	  
As	  an	  artist,	  contributing	  and	  sharing	  explicit	  knowledge	  within	  a	  visual	  aesthetic,	  and	  
using	   one’s	   creative	   intellect	   constitutes	   a	   powerful	   and	   emotive	   tool.	   As	   we	   work	  
together	   in	   science	   and	   art,	   in	   partnership	   and	   within	   interdisciplinary	   teams,	   this	  
creative	   and	   cultural	   base	   is	   an	   exciting	   phenomenon.	   	   It	   is	   often,	   however,	   still	  
underappreciated	   and	   underused	   in	   terms	   of	   possible	   benefit	   to	   organisations,	  
industries	  and	  education.	  My	  contribution	  is	  comparatively	  modest;	  nevertheless	   it	   is	  
with	   the	   works	  mentioned	   in	   this	   thesis	   that	  my	   research	   has	  made	   a	   contribution	  
within	   those	   sectors,	   enhancing	   the	   science	   itself,	   informing	   the	   public,	   and	   helping	  
the	  art	  itself	  to	  stand	  publicly	  as	  a	  substantive	  body	  of	  work.	  	  
	  
As	  an	  artist	   in	  a	   scientific	  organisation	   like	  CSIRO,	   the	  collaborative	  engagement	  was	  
expansive	   and	   beyond	   the	   remit	   of	   a	   single	   work.	   As	   ideas	   spun	   off	   into	   other	  
interesting	  areas,	  such	  as	  the	  Titanium	  Insects	  described	  in	  Chapter	  4,	  concepts	  were	  
formed	  with	  scientists	  which	  contributed	  to	  potential	   solutions	   for	   their	   research.	   	   It	  
was	   certainly	   art	   which	   was	   the	   catalyst,	   with	   science	   creating	   a	   synergy	   for	   the	  
creation	   of	   new	   ideas.	   	   These	   ideas	   contributed	   to	   science	   outreach	   within	   the	  
organisational	  environment,	  as	  well	  as	  constituting	  the	  entity	  and	  spirit	  for	  art	  science	  
productions,	  and	  support	  for	  a	  major	  commission.	  As	  we	  said	  in	  our	  discussion	  of	  Art	  
and	  science	  as	  creative	  catalysts	  (Gates-­‐Stuart	  et	  al.,	  2013):	  
	  
…	   Art	   has	   been	   like	   a	   ticket	   to—and	   passport	   between—several	   Science	  
cultures,	   including	   plant	   science,	   entomology,	   materials	   science,	   computer	  
vision,	  bioinformatics	  and	  X-­‐ray	  imaging.	  It	  could	  be	  argued	  that	  these	  sorts	  
of	  collaboration	  arise	  naturally	  within	  Science	  and	  research	  organisations	  as	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problems	  arise	  that	  demand	  multidisciplinary	  solutions.	  But	   time	  and	  again,	  
we	   saw	   how	   an	   approach	   from	   an	   artist	   engaged	   scientists	   of	   different	  
persuasions	  in	  a	  uniquely	  disarming	  way.	  Gone	  was	  the	  wariness,	  the	  “yes.	  .	  .	  
what	  do	   you	  want	   (from	  me)?”	   that	   can	  appear	   in	   response	   to	  approaches	  
from	   other	   scientists,	   replaced	   instead	   by	   animated	   and	   enthusiastic	  
discussion,	   generally	   concluded	  by	   enquiries	  of	   “how	  can	   I	   help?”	  True,	   this	  
says	  a	  lot	  about	  the	  approach	  of	  the	  artist,	  but	  the	  opportunity	  to	  talk	  about	  
Art	  and	  Science	  seemed	  to	  generate	  interest	  and	  engagement	  from	  scientists	  
at	   levels	   that	   should	   warrant	   attention	   from	   anyone,	   or	   any	   institution,	  
seeking	  to	  foster	  multidisciplinary	  research.	  (	  p.	  7)	  	  
	  
While	  at	  CSIRO,	  I	  sought	  scientists’	  views	  on	  art,	  given	  that	  the	  organisation	  has	  had	  a	  
long	   association	   with	   artists	   and	   had	   provided	   my	   opportunity	   to	   be	   a	   Science	   Art	  
Fellow.	  Sending	  out	   invitations	  via	  email,	   I	   asked	   for	  a	   few	  words	   to	  add	   to	  a	  poster	  
that	  Nguyen	  and	  I	  were	  submitting	  to	  a	  conference,	  relating	  to	  the	  idea	  of	  Intervisibilty	  
and	  the	  notion	  of	  revealing	  the	  hidden	  elements	  of	  science	  in	  technology	  through	  3D	  
modelling	   and	   electronic	   scanning.	   The	   words	   were	   woven	   into	   the	   imagery	   of	   the	  
poster,	   like	   a	   watermark	   with	   a	   varying	   density	   of	   text	   exposed	   (Figure	   102).	   It	  
provided	  a	  reference	  that	  we	  could	  expand	  upon	  and	  discuss	  in	  our	  poster	  session.	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Figure	  102.	  Poster:	  Intervisible,	  Vision	  from	  the	  Intersection	  of	  Science	  and	  Art,	  
presented	  at	  the	  Computational	  and	  Simulation	  Sciences	  and	  eResearch	  
Conference,	  2013.	  (Gates-­‐Stuart	  &	  Nguyen)	  
	  
	  
Having	  the	  artist	  and	  scientist	  both	  present	  at	  the	  poster	  session	  was	  valuable	  in	  
discussing	   the	   benefits	   of	   science	   art	   and	   the	   aims	   embedded	   in	   such	   a	  
collaborative	   project	   in	   a	   research	   organisation.	   The	   scientists	   clearly	   thought	  
that	   art	   had	   a	   role	   to	   play	   in	   their	   scientific	   endeavours.	   	   Some	   comments	   are	  
included	  here	  as	  a	  summary	  reflection	  on	  the	  role	  of	  art	  in	  science:	  
	  
"I	   find	   that	   scientists	   and	   artists	   come	   at	   the	   same	   ideas	   from	   different	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directions	   and	   those	   differing	   approaches	   are	   sometimes	   a	   clash	   but	  
sometimes	   they	   are	   incendiary	   and	   they	   feed	   each	   other	   with	   creativity.	  
Einstein	   said	   that	   the	   best	   scientists	   are	   artists	   as	   well,	   and	   I	   think	   an	  
important	   part	   of	   the	   scientific	   creative	   process	   is	   to	   open	   the	   thought	  
process	  to	  approaches	  other	  than	  the	  direct	  or	  the	  obvious.	  Pairing	  a	  science	  
team	  and	  an	  artist	  has	  always	  produced	  real	  positives	  for	  both	  the	  artist	  and	  
for	   the	   science	   itself”	   (C.Kennedy,	   Director	   CSIRO	   Discovery	   Centre,	   Pers.	  
Comm.	  2013).	  
	  
"My	   view	   is	   that	   it	   is	   important	   to	   convey	   our	   developing	   scientific	  
understanding	  of	  the	  world	  around	  us	  in	  way	  that	  is	  engaging	  and	  exciting	  -­‐	  
this	  is	  what	  art	  can	  do!	  This	  certainly	  profiles	  CSIRO	  visualisation	  in	  a	  unique	  
way"	  (John	  Taylor,	  eResearch	  Director,	  CSIRO,	  Pers.	  Comm.	  2013).	  
	  
"I	   love	  the	  use	  of	  various	  forms	  of	  art	   in	  engaging	  people	   in	  the	  wonders	  of	  
science.	  	  Art	  has	  the	  ability	  to	  convey	  science	  to	  large	  sections	  of	  the	  public	  in	  
an	  extremely	  effective	  manner.	  The	  3D	   images	  that	  have	  been	  produced	  for	  
this	   project	   will	   excite	   the	   imagination,	   and	   raise	   an	   awareness	   of	   the	  
multitude	   of	   ‘small	   and	   generally	   unseen’	   wonders	   of	   nature"	   (J.	   La-­‐Salle,	  
Director,	  Atlas	  of	  Living	  Australia,	  CSIRO,	  Pers.	  Comm.	  2013).	  
	  
This	   interest	   and	   support	   for	   art	  was	  most	  welcome	   and	   confirmed	  my	   direction	   in	  
terms	   of	   what	   I	   wanted	   to	   achieve	   in	   the	   artworks.	   	   As	   Bultitude	   points	   out	   in	   her	  
paper,	  Tip#2:	  Think	  Creatively:	  	  
	  
It	   is	   important	   to	   not	   only	   challenge	   your	   audience,	   but	   also	   challenge	  
yourself	   when	   developing	   new	   science	   communication	   activities.	   …	   It	   is	  
important	  to	  reach	  your	  audience	  affectively	  as	  well	  as	  cognitively	  if	  you	  truly	  
want	  to	  engage	  with	  them	  (Bultitude,	  2011).	  
	  
The	  scientists	   in	  CSIRO	  were	  my	  collaborators	  but	  also	  an	   important	  part	  of	  my	  
audience	  and	  were,	  clearly,	  engaged.	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Summary:	  the	  three	  research	  questions	  
	  
Research	  Question	  1:	  
How	  can	  the	  notion	  of	  identity,	  through	  a	  fingerprint,	  elicit	  personal	  expressions	  of	  self-­‐
identity?	  
	  
I	   found	   that	   conducting	   the	   children’s	   workshops	   were	   a	   useful	   experiment	   in	  
addressing	   this	   question.	   It	   enabled	   the	   children	   to	   understand	   a	   fingerprint	   as	   a	  
unique	   symbol	   of	   themselves,	   extract	   ideas	   about	   their	   self-­‐identity,	   and	   use	   both	  
words	   and	   pictures	   expressed	   in	   a	   composite	   picture.	   As	   an	   active	   workshop,	   the	  
activities	  of	  brainstorming	  and	   informal	   conversation	  with	   the	  children	  whilst	  making	  
pictures,	  allowed	  for	  a	  much	  more	  detailed	  recall	  of	  information,	  just	  as	  Jolley,	  referred	  
to	   in	   his	   study	   of	   children	   being	   more	   open	   to	   conversation	   whilst	   drawing	   (Jolley,	  
2010,	  p	  239).	  	  The	  children’s	  painting	  therefore	  did	  demonstrate	  a	  sense	  of	  self-­‐identity	  
using	  fingerprints	  as	  a	  technique	  to	  elicit	  a	  personal	  representation	  of	  themselves.	  
	  
My	  recommendations	  for	  further	  workshops	  with	  fingerprints	  would	  be	  as	  follows:	  
• If	  possible,	  run	  a	  pilot	  study	  first	  to	  determine	  a	  plan	  for	  your	  workshop	  
• Frame	  open	  questions	  and	  structure	  the	  workshops	  with	  a	  group	  size	  between	  
10	  –	  12	  children	  	  
• Keep	   information	   sessions	   short	   and	   informative,	   limiting	   the	   number	   of	  
questions	  to	  no	  more	  than	  5	  -­‐	  6	  
• Allow	   time	   to	   spend	   time	  with	   each	   child	   to	   chat	  whilst	   they	   are	  working	   as	  
they	  enjoy	  asking	  questions	  
• Have	  really	  good	  quality	  materials	  as	  the	  children	  really	  appreciate	  them	  	  
• Allow	  time	  for	  everyone	  to	  see	  each	  other	  paintings	  and	  to	  exchange	  ideas	  
• Let	  the	  child	  keep	  their	  painting,	  as	  it	  is	  something	  that	  they	  want	  to	  take	  home	  
and	  share	  
• Have	   at	   least	   two	   people	   to	   help	   with	   the	   class	   and	   someone	   to	   assist	   for	  
recording,	   it	   keeps	   you	   free	   to	   be	   constantly	   involved	   with	   the	   flow	   of	   the	  
workshop	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Research	  Question	  2	  
Can	   collaboration	   between	   a	   scientist	   and	   an	   artist	   inform	   both	   the	   science	   and	   the	  
art?	  	  	  
	  
Indeed,	  collaboration	  between	  scientist	  and	  artist	  does	  inform	  both	  the	  science	  and	  the	  
art	  as	  shown	  in	  the	  titanium	  insect	  collaboration	  with	  Nguyen.	  I	  found	  that	  science	  was	  
extending	  into	  areas	  that	  were	  unforseen	  at	  the	  start	  of	  the	  research.	   	  We	  were,	   in	  a	  
sense,	   ‘thinking	  outside	  of	   the	  box’	   and	   looking	   at	   things	   through	  another	   approach.	  
Much	   of	   this	   was	   due	   to	   the	   art	   presenting	   challenges	   in	   terms	   of	   questioning	  
experiment.	   The	   art	   suggested	   innovative	   solutions.	   It	   became	   enriched	   through	  
content,	  but	  the	  art	  was	  also	  challenged,	   in	  the	  search	  for	  methods	  of	  representation	  
and	   the	   ‘voice’	   of	   visual	   explanation.	   The	   collaboration	   resulted	   in	  many	   benefits	   to	  
both	   the	   scientist	   and	   the	   artist,	   including	   further	   collaborations	   across	   the	   science	  
organisation	  and	  extended	  projects	  since.	  
	  
For	   Nguyen,	   his	   research	   received	   positive	   results	   from	   the	   organisation	   leading	   to	  
further	  support	  of	  his	  insect	  classification	  and	  his	  being	  asked	  to	  develop	  an	  innovative	  
system	   for	   Australian	   Biosecurity	   (Nguyen,	   Lovell,	   Adcock,	   &	   Salle,	   2014)	   using	  
advanced	  scanning	  technology.	  As	  the	  artist,	   I	  gained	  a	  deeper	   insight	  to	  my	  practice,	  
informed	   by	   the	   science,	   access	   to	   the	   scientist,	   and	   experimentation	   of	   materials	  
through	  the	  benefits	  of	  being	  resident	  in	  the	  science	  organisation	  itself.	  Both	  scientist	  
and	   artist	   received	  wider	   exposure	   of	   their	   research	   and	   a	   deeper	   understanding	   of	  
each	  others	  practice	  based	  on	  mutual	  respect	  and	  acknowledgment	  of	  shared	  intellect.	  
	  
My	  findings	  include:	  	  
	  
• Collaborative	  practice	  does	  inform	  both	  science	  and	  the	  art	  
• The	   scientist	   and	   the	   artist	   gain	   a	   deeper	   insight	   into	   their	   own	   research	  
through	   collaboration	   and	   wider	   recognition	   of	   their	   work	   internally	   in	   the	  
organisation	  and	  outside	  in	  the	  public	  arena	  
• Scientific	  research	  does	  benefit	  from	  artistic	  representation	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• The	   interaction	   creates	   new	   opportunities	   for	   cross-­‐disciplinary	   science	  
research	  	  
• Public	  outreach	  for	  the	  organisation	  is	  extended	  in	  non-­‐traditional	  ways	  and	  to	  
new	  audiences	  
• Publication	  of	  research	  embraces	  a	  broader	  journal	  and	  conference	  field	  
• Exhibits	   of	   artwork	   can	   be	   placed	   in	   non-­‐traditional	   venues,	   e.g.	   science	  
museums.	  	  
	  
Research	  Question	  3:	  
Can	   an	   artist	   in	   a	   scientific	   organisation	   act	   as	   a	   catalyst	   for	   the	   production	   of	   art	  
science	  outreach?	  
	  
An	   artist	  most	   certainly	   acts	   as	   a	   creative	   catalyst	   in	   a	   scientific	   organisation,	   as	  my	  
findings	  have	  shown	  in	  the	  case	  study	  described	   in	  Chapter	  5.	  The	  StellrScope	  project	  
demonstrated	  this	  through	  the	  production	  of	  many	  science	  artworks	  created	  as	  a	  result	  
of	   scientific	   investigation,	   collaborative	   practice	   and	   interdisciplinary	   teamwork.	   The	  
artist	   acted	   as	   a	   catalyst	   in	   being	   responsive,	   trustworthy	   and,	   as	   reported	   in	   this	  
interview:	  
	  
Her	   approach	   is	   experimental	   and	   unrestricted,	   the	   technology	   is	   cutting	  
edge,	  and	  the	  response	  will	  be	  unpredictable.	  In	  this	  sense	  it	  is	  a	  true	  artistic	  
and	   scientific	   process,	   an	   open-­‐ended	   investigation	   of	   both	   discovery	   and	  
enlightenment	  in	  which	  unpredictability	  can	  be	  shared	  and	  celebrated.	  If	  the	  
resulting	   works	   are	   to	   be	   successful,	   they	   will	   have	   to	   cross	   many	   divides	  
between	  art	  and	   science,	  between	  artist	  and	  public	  and	  between	   ideas	  and	  
technology.	  The	  true	  marker	  of	  the	  work	  is	  that	  it	  can	  communicate	  complex	  
issues	  with	  simplicity…	  (Gates-­‐Stuart	  &	  Barstow,	  2013)	  	  
	  
The	  scientific	  organisation	   itself	   is	   to	  be	  commended	  for	   its	  openness	  and	  support	   in	  
encouraging	   an	   artist	   to	   be	   part	   of	   its	   culture	   and	   environment.	   CSIRO	  made	   itself	  
available	   to	   exposure	   and	   maintained	   its	   commitment	   to	   artistic	   ventures	   in	   the	  
pursuit	  of	  communicating	  science	  and	  public	  outreach.	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My	   recommendations	   for	   further	   science	   outreach	   development	   in	   this	   area	   with	  
artists	  are:	  
	  
• The	   artist	   should	   be	   part	   of	   a	   team	   although	   she	   or	   he	   can	   operate	  
independently	  
• Equal	   attribution	   should	   be	   recognised	   for	   both	   the	   science	   and	   the	   art	   in	  
respect	  of	  research	  integrity	  and	  IP	  sensitivity	  	  
• There	  must	  be	  openness	  in	  exchanging	  ideas	  and	  sharing	  results	  	  
• Everyone	   must	   respectfully	   be	   aware	   of	   time	   restraints	   and	   mainstream	  
priorities	  	  
• There	  must	  be	  a	  commitment	  to	  deliver	  	  
• Participants	  must	  be	  transparent–	  be	  yourself	  	  
Synthesis	  
In	  order	  to	  synthesise	  the	  interactions	  that	  evolved	  during	  the	  progress	  of	  this	  thesis,	  I	  
would	   like	   to	   follow	   through	   with	   a	   science	   art	   planning	   tool.	   	   I	   use	   StellrScope	   to	  
demonstrate	  a	  model	  for	  knowledge	  sharing	  and	  a	  system	  of	  feedback.	   	   I	  have	  called	  
the	  model	  Kaleidoscope	  in	  reference	  to	  the	  post-­‐it	  drawing	  (Figure	  103),	  that	  features	  
in	  Chapter	  2,	   in	  the	   Identity	  Kit,	  showing	  the	  gaze	  of	  “how	  does	   it	  work?”	  and	  seeing	  
the	  bigger	  picture.	  
	  
	  
	  
Figure	  103.	  Image:	  ‘Kaleidoscopic’,	  a	  post-­‐it	  drawing	  by	  Gates-­‐Stuart	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With	  StellrScope	  demonstrating	  a	  means	  to	  deal	  with	  vast	  information	  whilst	  focusing	  
on	  specific	  content,	  it	  is	  apt	  that	  the	  synthesis	  reflects	  an	  analogy	  from	  a	  kaleidoscope,	  
rather	  than	  a	  telescope	  or	  even	  a	  microscope	  (Figure	  104).	  
	  
	  
	  
	  
Figure	  104.	  Image:	  ‘Kaleidoscope	  Model’	  showing	  components	  illustrated	  by	  pattern	  by	  
Gates-­‐Stuart	  
	  
	  
The	  Kaleidoscope	  model	  could	  be	  applied	  to	  any	  science	  event	  but	  in	  this	  instance,	  it	  is	  
appropriate,	  given	  the	  case	  study,	  to	  discuss	  it	  within	  context	  of	  that	  event.	  The	  idea	  
that	  the	  model	  is	  based	  on	  a	  kaleidoscope	  relates	  to	  the	  ‘big	  picture’,	  the	  final	  event,	  
the	  intended	  outcome	  and	  a	  model	  for	  knowledge	  sharing.	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As	   we	   look	   through	   a	   kaleidoscope,	   we	   can	   see	   a	   complex	   and	   colourful	   image,	   a	  
multiple	   reflection	   from	   three	  mirrors	   placed	   inside	   the	   length	   of	   a	   cylinder,	   set	   as	  
equilateral	   triangle	   and	   creating	   a	   pattern	   from	   the	   material	   in	   the	   base.	   It	   is	   this	  
changing	   pattern	   that	   I	   use	   as	   a	   basis	   to	   identify	   levels	   of	   engagement	   and	   the	  
components	  of	  the	  model.	  
	  
Rather	   than	   using	   a	   telescope	   that	   draws	   us	   closer	   to	   an	   image	   or	  microscope	   that	  
looks	  deeper	  within,	  the	  kaleidoscope	  can	  be	  a	  changing	  picture	  depending	  on	  how	  it	  is	  
used	   and	   how	  much	   is	   in	   view.	   As	   the	   image	   meets	   our	   eye	   inside	   the	   tube,	   parts	  
change,	  reflect	  light	  differently	  and	  add	  to	  the	  appeal	  of	  the	  spectrum	  presented.	  If	  we	  
were	  to	  take	  out	  a	  section	  along	  the	  tube,	  a	  stop	  in	  time,	  then	  it	  would	  be	  interesting	  to	  
see	   how	   much	   information	   changes	   or	   is	   altered	   in	   this	   space	   and	   consider	   how	   it	  
would	   look	   if	  we	  added	   to	   the	   information,	  or	   changed	   it.	   The	   reflection	   could	  quite	  
easily	  stand,	  as	  it	  is	  but	  my	  purpose	  is	  to	  create	  something	  more	  engaging	  to	  enhancing	  
the	  experience.	  
	  
The	   elements	  mapped	   in	   Figure	   105	   show	   the	   exhibition,	   StellrScope.	   Each	   hexagon	  
identifies	  various	  components,	  as	  shown	  in	  Table	  6.	  	  The	  three	  main	  components	  of	  the	  
actual	  event:	  public,	  artist	  and	  the	  exhibition	  volunteers	  feature	  at	  the	  centrepiece,	  its	  
parameter	  being	  the	  dotted	  line.	  Included	  in	  this	  area	  are	  the	  artefacts	  that	  extend	  the	  
information	  about	   the	  exhibition,	   its	   context	   to	  wheat	   research	  at	  CSIRO	  and	   that	  of	  
William	  Farrer.	  	  
	  
The	  other	  components	  represent	  connecting	  factors	  relating	  to	  the	  exhibition,	  such	  as	  
key	   stakeholders,	   drawings	   activities	   and	  aspects	  of	   the	   venue	   itself	   that	   are	  actively	  
involved,	  for	  instance,	  QLab.	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Table	  6:	  Image:	  Components	  	  
StellrScope	  
✽	  
Main	  Components	   Knowledge	  
Artefacts	  
Relative	  
Components	  
Public	  
✽	  ¤	  
Artworks	  
✽	  
Questacon	  
Venue	  Infrastructure	  
✽	  
Artist	  
✽	  ¤	  
Exhibition	  Catalogue	  
✽	  
Questacon	  QLab	  
Experimental	  Lab	  Space	  
✽	  
Volunteers	  
✽	  ¤	  
Website	  Blog	  
✽	  
CSIRO	  
Scientists	  Symposium	  
✽	  
	   Information	  Boards	  
✽	  
William	  Farrer	  Trust	  
Oration	  
✽	  
	   	   Centenary	  of	  Canberra	  
Commissioners	  
¤	  
	   	   Sponsors	  
Funding	  
¤	  
	   	   Drawings	  
✽	  ¤	  
	  
✽	  	  Extending	  knowledge	  	  	  	  ¤	  	  Feedback	  
	  
	  
	  
	  
Figure	  105.	  Image:	  ‘Kaleidoscopic	  Model’	  showing	  the	  relationship	  of	  components	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Inside	  the	  parameter,	  where	  the	  main	  components	  and	  artefacts	  are	  located,	  	  there	  is	  a	  
rotational	   communication	   loop	   between	   the	   main	   components.	   This	   facilitates	  
feedback	  and	  information	  back	  and	  forth,	  necessary	  for	  the	  functioning	  and	  reporting	  
of	   the	   event.	   This	   information	   is	   then	   filtered	   to	   other	   components	   either	   by	   direct	  
connection	  or	  via	  one	  of	  the	  other	  components.	  The	  more	  components	  that	  are	  added,	  
the	   more	   engagement	   occurs,	   hence,	   the	   more	   detailed	   is	   the	   kaleidoscopic	   view.	  
There	  are	  other	  factors	  that	  I	  could	  add,	  such	  as	  broadcast	  and	  social	  media,	  but	  I	  have	  
decided	  to	  leave	  these	  as	  part	  of	  the	  broader	  space	  with	  potential	  to	  develop	  another	  
layer,	  such	  as	  logistics	  or	  communications.	  
	  
The	   science	   art	   planning	   tool	   is	   a	   useful	  model	   outlining	   the	   relationships	   and	   value	  
between	   its	   components.	   Elements	   are	   listed	   in	   the	   table	   and	   therefore	   easily	  
identifiable	  (Table	  6).	  The	  first	  column	  has	  the	  main	  components	  central	  to	  the	  event	  
with	   information,	   knowledge	   and	   feedback	   shared	   between	   them	   as	   the	   loop	   of	  
communication.	  The	  second	  column	  lists	  the	  artefacts	  that	  enable	  the	  communication,	  
adding	  value	  to	  the	  exhibition	  through	  providing	  knowledge	  of	  the	  works	  and	  further	  
information	  generally.	  The	  third	  column	  lists	  the	  relative	  components,	  that	  connect	  to	  
the	  event	  adding	  extra	  value	  through	  support,	  infrastructure,	  funding	  and	  mechanisms	  
for	   external	   outreach.	   These	   components	   intersect	   with	   the	   main	   components	   in	  
receiving	  direct	  communications	  and	  feedback.	  	  
	  
This	   Kaleidoscope	  model	   offers	   a	   visual	   interpretation	   of	   science	   and	   art	   working	   in	  
collaboration	   and	   as	   an	   output.	   It	   provides	   a	   useful	   summary	   to	   relate	   the	   inherent	  
values,	   engagement	   and	   interaction	   in	   describing	   an	   event	   and	   its	   benefit	   to	   an	  
organisation;	  an	  addition	  of	  that	  creative	  and	  cultural	  tool	  base	  mentioned	  at	  the	  start	  
if	   this	   conclusion.	   It	  offers	  a	   visual	   reference	   solution	   to	   the	  understanding	  of	   critical	  
engagement	  in	  art	  and	  science	  as	  set	  out	  in	  this	  thesis.	  
	  
All	   three	   case	   studies	   have	   been	   an	   exploration	   of	   science	   and	   art.	   This	   thesis	  
expresses	   this	  and	  demonstrates	  science	  through	  art,	  and	  art	   through	  science.	   It	   is	  a	  
study,	  as	  Miller	  suggests,	  reflecting	  a	  third	  culture,	  where	  science	  and	  art	  exists	  to	  their	  
mutual	  benefit.	   It	   is	  very	  much	  as	  Friedman	  (2013):	   If	  science	  can	   inspire	  art,	  can	  art	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inspire	   interest	   and	   learning	   about	   science?	   There	   is	   widespread	   experimentation	   in	  
using	   the	   arts	   as	   tools	   for	   communicating	   science	   in	   science	   museums	   and	   other	  
settings.	  When	  the	  arts	  work	  well	  in	  communicating	  important	  aspects	  of	  science,	  they	  
can	  be	  powerful	  tools	  (p1).	  
	  
In	  conclusion,	  this	  planning	  tool	  along	  with	  the	  science	  art	  works	  shown	  as	  three	  case	  
studies	   in	   this	   thesis,	  demonstrate	   that	  art	  and	  science	  can	  be	  mutually	   inspirational	  
and	  together	  are	  powerful	  tools	  in	  communicating	  science	  and	  engaging	  the	  public.	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Appendix	  I	  
	  
Finger	  Codes	  Series	  	  
	  
The	  Finger	  Codes	  Series	  includes	  a	  collection	  of	  digital	  printed	  artworks	  FC01	  –	  FC15	  
and	  a	  series	  of	  lithographs	  FCL01	  –	  FCL10.	  
Series	  FC01	  –	  FC15	  
	  
	  
	  
Figure	  106.	  FC01,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  107.	  FC02,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  108.	  FC03,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  109.	  FC04,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  110.	  FC05,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  111.	  FC06,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  112.	  FC07,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  113.	  FC08,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  114.	  FC09,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  115.	  FC10,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  116.	  FC011,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  117.	  FC012,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  118.	  FC013,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
	  
	  
Figure	  119.	  FC014,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  190	  
	  
	  
Figure	  120.	  FC015,	  FingerCodes	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  
	  
	  
The	  FingerCodes	  Series	  FC01	  –FC15	  was	  produced	  at	  the	  University	  of	  California	  Santa	  
Cruz	  and	  in	  the	  following	  formats:	  
Size:	  Ink	  Jet	  on	  Hahnemuhle	  Monet	  Canvas,	  410gms,	  112cms	  	  x	  224	  cms	  
Size:	  Ink	  Jet	  on	  Hahnemuhle	  German	  Etching	  Paper,	  310	  gms,	  56	  cms	  x	  112	  cms	  
	  
Series	  FCL01	  –	  FCL10	  
	  
	  
	  
	  
Figure	  121.	  FCL01,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  122.	  FCL02,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  	  
Figure	  123.	  FCL03,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  	  
Figure	  124.	  FCL04,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  125.	  FCL05,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  	  
Figure	  126.	  FCL06,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  	  
Figure	  127.	  FCL07,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	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Figure	  128.	  FCL08,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  
	  
Figure	  129.	  FCL09,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  	  
	  	  
Figure	  130.	  FCL010,	  FingerCodes	  Lithographic	  Series	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  
The	  FingerCodes	  Series	  FC01	  –FC15	  was	  produced	  at	  the	  University	  of	  California	  Santa	  
Cruz	  in	  the	  following	  format:	  Size:	  Lithograph	  on	  BFK	  Rives	  Paper,	  280	  gms,	  27	  x	  67	  cms	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Figure	  131.	  FingerCodes	  Exhibition	  Catalogue	  /	  Poster,	  Sesnon	  Gallery,	  University	  of	  
California	  Santa	  Cruz	  (Eleanor	  Gates-­‐Stuart,	  2010)	  	  
	  	  
Figure	  132.	  FingerCodes	  Exhibition	  Poster,	  CSIRO	  Discovery	  Centre	  (Eleanor	  Gates-­‐
Stuart,	  2010)	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Figure	  133.	  FingerCodes	  Exhibition,	  Sesnon	  Gallery,	  University	  of	  California	  Santa	  Cruz	  
2010	  
 
 
	  	  
Figure	  134.	  FingerCodes	  Sketches	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FingerCodes	  Series	  Classification	  Grid	  (FC01-­‐FC15)	  
	  
	  
	  
Figure	  135.	  Classification	  Grid	  for	  FC01	  -­‐	  FC15,	  Each	  square	  refers	  to	  an	  artefact	  
	  
Figure	  136.	  FC01	  Grid,	  blue	  areas	  identify	  the	  layers	  used	  in	  the	  artwork.	  	  
	  
The	  classification	  of	  the	  layers	  in	  the	  process	  was	  as	  follows:	  
Drawings	  collected	  as	  3	  sketchbooks	  (SKI,	  SK2,	  SK3):	  	  
SK1	  (FFP	  1-­‐5:	  FPA	  1-­‐5:	  FPI	  1-­‐5)	  
• FFP	  	  Fingerprint	  Pencil	  
• FPA	  Fingerprint	  Asphaltum	  	  
• FPI	  Fingerprint	  Ink	  Pattern	  
SK2	  (LN1	  1-­‐5:	  NCO	  1-­‐5:	  Pat	  1-­‐5)	  
• LN	  Letters	  and	  numbers	  
• NCO	  News	  cutouts	  
• Pat	  Patterns	  
SK3	  (BM	  1-­‐15)	  	  
• BM	  Brush	  marks	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Miscellaneous:	  	  
• jl	  Personal	  letter	  (J.	  Cherry,	  Pers.	  Comm.	  2010)	  
• ausp	  Proof	  of	  Citizenship,	  Passport	  
• nytp	  Armchair	  Traveler	  (Woodward,	  2010)	  	  
• nytn	  Magic	  by	  Numbers	  (Gilbert,	  2010)	  	  
• nytx	  Book	  Reviews	  (“Book	  Reviews,”	  2010)	  	  
• num	  Financial	  Stock	  Index	  (“Stocks	  and	  Shares,”	  2010)	  	  
• sctd	  Telephone	  Index	  (Santa	  Cruz	  Local	  Telephone	  Directory,	  2010)	  	  
• abc,	  num	  Additional	  Sketches:	  Alphabet,	  Numbers	  1-­‐10,	  Patterns	  and	  Brushes	  	  
	  
	  
	  
Figure	  137.	  FingerCodes	  and	  Contextual	  Affairs	  Exhibition,	  Sesnon	  Gallery,	  University	  
of	  California	  Santa	  Cruz	  2010
Reviews	  
FingerCodes:	  In	  discussion	  with	  Richard	  Wohlfeiler	  
	  
	  
	  
Figure	  138.	  IMPRINT	  article	  (Eleanor.	  Gates-­‐Stuart	  &	  Wohlfeiler,	  2011b)	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Cracking	  the	  FingerCodes:	  Helen	  Musa	  
	  
	  
	  
Figure	  139.	  Art	  Monthly	  Australia	  (Musa,	  2011a)	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FingerCodes	  Workshop	  	  	  
	  	  
Figure	  140.	  Childrens	  FingerCodes	  Workshop,	  Questacon,	  2013	  	  	  
	  
	  
Figure	  141.	  Childrens	  FingerCodes	  Workshop,	  Questacon,	  2013	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Figure	  142.	  Childrens	  FingerCodes	  Workshop,	  Questacon,	  2013	  
	  
	  
	  
	  
Figure	  143.	  Silicon	  Finger	  and	  finger	  prints	  as	  stamps,	  Childrens	  FingerCodes	  Workshop	  

Appendix	  II	  
Titanium	  Insects	  
	  
	  
	  
Figure	  144.	  Titanium	  Insects	  
	  
	  
	  
	  
Figure	  145.	  Titanium	  Insect:	  weevil	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Figure	  146.	  Enlighten	  Canberra:	  Insects	  on	  Questacon,	  2013	  	  
	  
	  
Figure	  147.	  Architectural	  Projection,	  Spectra	  CSIRO	  (Gates-­‐Stuart,	  2013)	  
https://vimeo.com/50977557	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Figure	  148.	  ABC	  Report:	  Enlighten	  (Kimball,	  2013)	  
http://www.abc.net.au/news/2013-­‐03-­‐01/canberra-­‐is-­‐enlightened/4548714	  
	  
	  	  
	  	  
Figure	  149.	  3D	  Creepy	  Crawley	  Bugs	  by	  ABC	  Behind	  the	  News	  
http://eleanorgatestuart.com/2013/08/17/3d-­‐creepy-­‐crawlies-­‐abc3-­‐btn/	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Figure	  150.	  Nguyen:	  The	  Nightmarish	  Detail	  of	  New	  3D	  Insect	  Images	  (LaFrance,	  2014)	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Figure	  151.	  A	  Big	  Tick	  for	  Entomologists:	  New	  3D	  Colour	  scans	  of	  Insects	  (Nguyen,	  
Mantle,	  Lovell,	  Adcock,	  &	  La-­‐Salle,	  2014)	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Figure	  152.	  3D	  Printing	  giant	  bugs	  out	  of	  titanium	  for	  science	  (Kooser,	  2013)	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Figure	  153.	  Giant	  3D	  bugs	  shed	  light	  on	  insect	  anatomy	  (Beggs,	  2013)	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Figure	  154.	  Imaging	  the	  Collection	  (Neal,	  2014)	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Figure	  155.	  A	  Bugs	  Life….	  (Fry,	  2013)	  
	  
	  
	  
Figure	  156.	  Beetle	  Mania	  Larger	  than	  Life	  (Warden,	  2013)	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Figure	  157.	  Bugs	  Crawl	  over	  Questacon	  (Cross,	  2013a)	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Figure	  158.	  Insect	  of	  the	  week	  (McKay,	  2013)	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Appendix	  III	  
	  
StellrScope	  
	  
	  
	  
Figure	  159.	  StellrScope	  Catalogue	  Cover	  (top)	  Inside	  Cover	  (bottom)	  
	  
	  
	  
Figure	  160.	  StellrScope	  Poster,	  2013	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Figure	  161.	  StellrScope	  artworks,	  Exhibition	  touring	  catalogue	  2013,	  p	  2	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Figure	  162.	  StellrScope	  artworks,	  Exhibition	  touring	  catalogue	  2013,	  pp.	  3	  -­‐	  6	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Figure	  163.	  StellrScope	  artworks,	  Exhibition	  touring	  catalogue	  2013,	  pp.	  7	  -­‐	  10	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Figure	  164.	  StellrScope	  Exhibition	  poster,	  Questacon	  2013	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Figure	  165.	  Hot	  Seeds	  Catalogue,	  CSIRO	  Discovery	  Centre,	  2013	  
	  
	  
	  
	  
Figure	  166.	  MAGICal	  A,	  2013	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Figure	  167.	  MAGICal	  Cluster,	  2013	  
	  
	  
	  
	  
Figure	  168.	  StellrLumé	  Domes,	  Installation	  at	  Questacon,	  2013	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Figure	  169.	  Video:	  StellrLumé	  Domes,	  2013	  	  
https://vimeo.com/72396954	  
	  
	  
	  
	  
Figure	  170.	  StellrLumé	  Dome:	  Showing	  both	  video	  layers	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Figure	  171.	  In	  the	  Mix,	  2013	  
	  
	  
	  
Figure	  172.	  Splendour,	  2013	  	  
	  	  
Figure	  173.	  Wild	  Ancestor:	  The	  measure	  of	  parenthood,	  2013	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Figure	  174.	  MAGICal	  B:	  Cover	  Image	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Figure	  175.	  StellrScope	  Article	  (Gates-­‐Stuart	  &	  Barstow,	  2013)	  	  	  
	  
	  
Figure	  176.	  StellrScope	  (Pryor,	  2013)	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Figure	  177.	  Canberra’s	  Centenary	  of	  Science,	  The	  Helix	  (Long,	  2013)	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Figure	  178.	  StellrScope	  (Melican,	  2013)	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Figure	  179.	  StellrScope:	  William	  Farrer	  (Centenary	  of	  Canberra,	  2013)	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Appendix	  IV	  	  	  
StellrScope	  Exhibition	  Catalogue	  
	  
The	  StellrScope	  Exhibition	  Catalogue	  is	  attached	  separately	  to	  this	  thesis.	  	  

Appendix	  V	  	  	  
Human	  Ethics	  Protocol	  2012	  /	  012	   	  
	  
